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I. Real Party in Interest 

The subject application is owned by Henke! AG & Co. KGaA, of 
Dusseldorf Germany, by change of name from Henkel Kommanditgesellschaft Auf 
Aktien (Henkel KGaA) and Henkel Chile S.A. 1 

II. Related Appeals and Interferences 

No related appeals or interferences are known to Appellant or Appellant's 
legal representative. 

III. Status of Claims 

Claims 1-17 and 36-38 are cancelled. Claims 18-35 and 39-41 are 
pending in the application. Claims 18-35 and 39-41 stand finally rejected. Claims 18-35 
and 39-41 are on appeal. No claims stand allowed. 



1 Ownership of this divisional application is by virtue of an Assignment of the parent 09/869467 application (now 
U.S. Patent No. 6,727,305) recorded at reel 012053, frame 0403. 
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IV. Status of Amendments 

On October 27, 2009 the Examiner finally rejected all of claims 18-35 and 
39-41 . No claim amendments were filed after the final rejection. All claim amendments 
have been entered. 

V. Summary of Claimed Subject Matter 

Locations in Appellant's specification referred to below are from the U.S. 
Publication, No. 2004/0077761. A copy of this publication is included with this brief for 
the Board's convenience. 

Claim 18 is directed to a filler-containing polymer dispersion. The 
dispersion comprises water; particles of at least one filler selected from the group 
consisting of organic fillers, inorganic fillers and mixtures thereof [1J002 1-0034], at least 
one water soluble organic polymer with a molecular weight of more than 600 and an 
HLB value of at least 15 fl|0049-0055], and particles of at least one synthetic organic 
polymer [1J0035-0047], polymerized in the presence of at least one type of the filler 
particles [1J0022], wherein the dispersion has a ratio of filler particle size to synthetic 
organic polymer particle size of 1 .1 :1 to 20:1 [TI0017; 0020; ]. 

Claim 25 is directed to a process for the production of a filler-containing 
polymer dispersion, which comprises: emulsion polymerizing at least one radical- 
polymerizable monomer in an aqueous phase using a polymerization initiator ffl0084], 
the aqueous phase containing filler particles of at least one dispersed filler with a 
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sonication is relevant to Kamiyama which uses high shear dispersion and NOT 
sonication. As discussed above, this combination lacks detail, enablement and 
motivation and fails to find all of Appellants' claimed features. Claims 25-33 and 35 are 
patentable for at least this reason . 

e) The Board should withdraw the rejection of claims 25-33 and 35 
under 35 U.S.C. §1 03(a) as obvious over Kamiyama in view of 
Hielscher. 

The proposed combination fails to find all of the features of Appellants' 
claims 25-33 and 35. Kamiyama is not enabled for emulsion polymerization and not 
properly prior art with respect to emulsion polymerization methods. Kamiyama does not 
disclose "filler". Kamiyama does not explicitly anticipate Appellant's claimed filler 
particle size. Appellant submits that based on the above, the Examiner's rejection of 
claims 25-33 and 35 under 35 U.S.C. §1 03(a) cannot stand and the Board should 
reverse the rejection and pass this application to issue. 



Space intentionally blank. 
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Appellant's undersigned attorney may be reached by telephone, facsimile 



or e-mail as indicated below. All correspondence should be directed to the address 
given below. 



HENKEL CORPORATION 

Legal Department 

1001 Trout Brook Crossing 

Rocky Hill, CT 06067 

860.571.2501 (Office) 

860.571.5028 (Fax) 

james.piotrowski@us.henkel.com 

customer no. 00423 



G:\Legal\Patent.RH\H Cases\H3680AUS\2010.03_appealbrief_asfiled.DOC 




Respectfully submitted, 
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X. Claims Appendix 

1 . to 17. (cancelled) 

18. (previously presented) A filler-containing polymer dispersion, comprising 
water, particles of at least one filler selected from the group consisting of organic fillers, 
inorganic fillers and mixtures thereof, at least one water soluble organic polymer with a 
molecular weight of more than 600 and an HLB value of at least 1 5, and particles of at 
least one synthetic organic polymer, polymerized in the presence of at least one type of 
the filler particles, wherein the dispersion has a ratio of filler particle size to synthetic 
organic polymer particle size of 1.1:1 to 20:1. 

19. (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18, wherein the synthetic organic polymer particles have a diameter (d50) of 0.03 
to 0.5 urn. 

20. (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18, wherein the inorganic filler comprises a member selected from the group 
consisting of chalk (CaC0 3 ), gypsum (CaS0 4 ) as anhydrite, hemlhydrate or dihydrate, 
silica flour, silica gel, titanium dioxide, talcum, a layer silicate, barium sulfate, barite and 
mixtures thereof and wherein the organic filler comprises a member selected from the 
group consisting of polyvinyl acetate, vinyl acetate copolymers, polystyrene, 
polyethylene, polypropylene, waxes, polybutylene, polybutadiene, copolymers of 
butadiene and styrene, polyacrylonitrile, resins, polyacrylate esters, polymethacrylate 
esters polymers containing silyl groups and mixtures thereof. 

21 . (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18, wherein the at least one water-soluble polymer comprises a member selected 
from the group consisting of polyvinyl alcohol, cellulose ethers, carboxymethyl 
celluloses, hydroxyethyl celluloses, casein, potassium alginate, sodium alginate, 
polyurethanes and mixtures thereof. 
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22. (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18, wherein the dispersion comprises at least one ionic surfactant with an HLB 
value of 1 to 10. 

23. (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18, wherein the dispersion comprises at least one nonionic surfactant with an HLB 
value of 13 to 20. 

24. (previously presented) The filler-containing polymer dispersion as claimed in 
claim 18 comprising: 

a) 10 to 70% by weight of a water-insoluble organic polymer; 

b) 5 to 55% by weight of filler particles; 

c) 0.02 to 1.0% by weight of a nonionic surfactant with an HLB value of 13 to 20; 

d) 0.01 to 0.1% by weight of an ionic surfactant with an HLB value of 1 to 10; 

e) 0.05 to 10% by weight of a water-soluble organic polymer with a molecular 
weight of more than 600 and an HLB value of more than 15; 

f) 24.92% to 84.89% by weight of water and 

g) 0 to 30% by weight of additives. 

25. (previously presented) The process for the production of a filler-containing 
polymer dispersion, which comprises: emulsion polymerizing at least one radical- 
polymerizable monomer in an aqueous phase using a polymerization initiator, the 
aqueous phase containing filler particles of at least one dispersed filler with a particle 
size (d50) of 0.01 to 0.5 urn and at least one water-soluble organic polymer with a 
molecular weight of more than 600 and an HLB value of more than 15 whereby a 
dispersion comprising filler particles and polymer particles is formed. 

26. (previously presented) The process as claimed in claim 25, wherein the aqueous 
phase contains an ionic surfactant. 
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27. (previously presented) The process as claimed in claim 25, wherein the aqueous 
phase contains a nonionic surfactant. 

28. (previously presented) The process as claimed in claim 25, wherein the 
polymerization initiator is water-soluble. 

29. (previously presented) The process as claimed in claim 25, wherein the process 
is carried out in at least two successive stages comprising: 

a) a first stage comprising preparing a dispersion containing: 

1) at least one ionic surfactant with an HLB value of 1 to 10 or a nonionic 
surfactant with an HLB value of 1 3 to 20 or a mixture of two or more thereof, 

2) at least one inorganic filler with a particle size (d50) of 0.01 to 0.5 urn. 

3) at least one polymerization initiator and 

4) at least one water-soluble organic polymer with a molecular weight of 
more than 600 and an HLB value of more than 15 and then heating the 
dispersion to a temperature of 70 to 90°C; and 

b) a second stage comprising adding and polymerizing at least one radical- 
polymerizable monomer in the dispersion prepared in the first stage. 

30. (previously presented) The process as claimed in claim 29, wherein the inorganic 
filler particles are added before the polymerization initiator. 

31 . (previously presented) The process as claimed in claim 25, wherein the filler 
particles dispersed in the aqueous phase are pre-emulsified with one or more 
monomers. 

32. (previously presented) The process as claimed in claim 31 , wherein the 
polymerization initiators are added in portions to the dispersion. 
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33. (previously presented) The filler-containing polymer dispersion, produced by the 
process claimed in claim 25. 

34. (previously presented) An adhesive or surface coating composition, comprising 
at least one filler-containing polymer dispersion according to claim 18. 

35. (previously presented) The adhesive or surface coating composition produced by 
the process of claim 25. 

36. to 38. (cancelled) 

39. (previously presented) The filler-containing polymer dispersion as claimed in 
Claim 18 containing at least one non ionic surfactant with an HLB of 13 to 20 and an 
ionic surfactant with an HLB of 1 to 10 wherein a ratio by weight of nonionic surfactant 
to ionic surfactant is from about 5:1 to about 1:5. 

40. (previously presented) An adhesive or surface coating composition comprising: 
water; particles of at least one filler selected from the group consisting of organic fillers, 
inorganic fillers and mixtures thereof; at least one water soluble organic polymer with a 
molecular weight of more than 600 and an HLB value of at least 15; and synthetic 
organic polymer particles polymerized in the presence of at least one type of the filler 
particles, the synthetic organic polymer particles having a diameter (d50) of 0.03 to 0.5 
urn; wherein the dispersion has a ratio of filler particle size to synthetic organic polymer 
particle size of 1 . 1 : 1 to 20: 1 . 

41. (previously presented) The adhesive or surface coating composition of claim 40, 
wherein the inorganic filler comprises a member selected from the group consisting of 
CaC0 3 , CaS0 4 as anhydrite, hemihydrate or dihydrate, silica flour, silica gel, titanium 
dioxide, talcum, barium sulfate, barite and mixtures thereof and wherein the organic 
filler comprises a member selected from the group consisting of polyvinyl acetate vinyl 
acetate copolymers, polystyrene, polyethylene, polypropylene, waxes, polybutylene, 
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polybutadiene, copolymers of butadiene and styrene, polyacrylonitrile, resins, 
polyacrylate esters, polymethacrylate esters polymers containing silyl groups and 
mixtures thereof. 
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XI. Evidence Appendix 

• Copy of U.S. Patent Publication No. 2004/0077761. 

• The Condensed Chemical Dictionary, page 987. 

• Filler Materials, http://enwikipedia.org.wiki/Filler_(materials). 

• Westmarine, http://westmarine.eom/webapp/wcs/stores/servlet/producte/1 0001/- 
1/10001/29011? 



39 



Appellant: Roberto Pavez Aranguiz et al. 
Application No.: 10/685,613 



• Copy of U.S. Patent Publication No. 2004/0077761 . 
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FILLER-CONTAINING POLYMER DISPERSION, 
METHOD FOR ITS PRODUCTION AND USE 

[0001] This invention relales to a filler-containing poly- 
mer dispersion which contains organic or inorganic filler 
particles and particles of at least one synthetic organic 
polymer, the ratio of the particle size of the filler particles to 
the particle size of the polymer particles being in the range 
from 1.1:1 lo 20:1. 

[0002] Polymer particles with a diameter of aboul 0.01 to 
about 30 ftm play an important role in many areas of plastics 
technology. Adhesives or coaling compositions containing 
polymer particles with diameters in this range are frequently 
used in particular for bonding articles or for coaling sur- 
faces. Examples of the range of applications include deco- 
rative surface coaling in the form of paint coalings or other 
coalings and the bonding of (wo surfaces having identical or 
different properties with adhesives of the type frequently 
encountered in the field of bonding. 

[0003] The polymer particles mentioned are generally 
produced by polymerization of oleflnically unsaturated 
monomers of which ihe properlies can be modified by the 
poly merizaf ion of mixtures of various monomers, for 
example by co- or lerpolymerization. The modified proper- 
ties of a single polymer particle are generally transferred as 
a collective properly lo a surface coating or bond prepared 
with the aid of such polymer particles. Collective properties 
which are oflen subjected to an application-related modifi- 
cation include, for example, hardness, elasticity and— above 
all in adhesive applications — bond strength, open time or 
early adhesion. 

[0004] Certain properlies of ihe composition used to pre- 
pare the coating or the bond, for example I he surface coaling 
composition or Ibe adhesive, are just as important. In this 
connection, viscosity, flow behavior or residual monomer 
content are oflen modified in dependence upon the desired 
application. 

[0005] Inorganic or organic fillers are oflen added lo a 
surface coaling composition or an adhesive containing poly- 
mer particles lo modify the above-menlioncd properties of a 
surface coaling or a bond. Inorganic fillers reduce I he level 
of organic polymer material in ihe coaling and thus contrib- 
ute to greater hardness of the coaling and to protection of the 
environment and raw materials through a lower conlcnl of 
organic polymers. Organic fillets are capable of imparling 
certain combined properties of the filler and polymer par- 
ticles present therein, for example to a polymer dispersion. 

[0006] Whereas mixtures of polymer particles and fillers 
frequently lead to dull, rough surfaces in the field of surface 
coating, their effeel in adhesives is oflen that the strength 
and elasticity of adhesive bonds are greatly reduced. In 
addition, the presence of fillers in polymer dispersions oflen 
contributes lo a reduction in early adhesive strength. 

[0007] Such effects are drastically noticeable above all in 
the field of high-quality applications of surface coalings and 
bonds, such as high-gloss paints and bonds in Ihe paper or 
furniture industry. For example, a significant reduction in 
ultimate adhesive strength on wood is often observed, 
accompanied by reduced early adhesion. 

[0008] EP-A 0 392 065 relates lo polymer-coated filler 
particles where a filler core is coaled wilh a membrane of a 



hydrophobic polymer. To produce these polymer-coaled 
particles, a monomer is polymerized in aqueous dispersion 
in the presence of filler particles and an amphophilic poly- 
mer. The document in question does not contain any leach- 
ing on the production of filler-containing polymer disper- 
sions in which the filler particles and Ihe polymer particles 
are present substantially alongside one another. 

[0009] DE-OS 22 43 687 relales to an adhesive, more 
particularly for the production of corrugated cardboard. 
Although Ibis document does describe a polymer dispersion 
in which polymer particles and mineral particles are present 
logclher and does indicate size ranges for ihe particular 
particles, il does not contain any leaching as to Ihe particle 
size ratio along the lines of Ihe present specification. 

[0010] Accordingly, the problem addressed by Ihe present 
invention was to overcome Ihe above-mentioned disadvan- 
tages of Ihe mixtures of polymer particles and fillers known 
from Ihe prior art. More particularly, the problem addressed 
by the present invention was lo provide a filler-containing 
polymer dispersion which would have the advantages of Ihe 
mixtures of polymer particles and fillers known from the 
prior art without any of (heir known disadvantages. 

[0011] Accordingly, a particular problem addressed by Ihe 
present invention was lo provide a filler-conlaining polymer 
dispersion which could be used for Ihe production of high- 
qualily surface coalings or bonds. 
[0012] Another problem addressed by the invention was to 
provide a filler-conlaining polymer dispersion which could 
be used as a high-slrenglh adhesive, particularly on wood. 

[0013] A furl her problem addressed by the invention was 
lo provide a filler-conlaining polymer dispersion wilh a low 
residual monomer content. 

[0014] Yet another problem addressed by the invention 
was lo provide an adhesive which would have an adequate 
open lime, high early adhesion and a low viscosity coupled 
with excellent flow behavior. 

[0013] A final problem addressed by the invenlion was lo 
provide a process for the production of such filler-containing 
polymer disjwrsions. 

[0016] The problems staled above are solved by a filler- 
conlaining polymer dispersion which contains organic or 
inorganic filler particles and particles of al least one syn- 
thetic organic polymer polymerized in the presence of the 
filler particles, the ratio of Ihe particle diameter of the filler 
particles lo the particle diameter of Ihe polymer particles 
being in the range from 1.1:1 to 20:1. 

[0017] Accordingly, the present invention relales Id a 
filler-conlaining polymer dispersion which contains water, 
particles of at least one organic or al least one inorganic filler 
or a mixture thereof (filler particles) and particles of al least 
one synthetic organic polymer polymerized in the presence 
of filler particles of at least one type (polymer particles), 
characterized in that Ihe ratio of Ihe particle size of the filler 
particles to the particle size of the polymer particles is in Ihe 
range from 1.1:1 lo 20:1, 

[0018] It has been found lhal surface coaling compositions 
and surface coalings, adhesives and adhesive bonds al least 
comparable with filler- free coalings, but superior to Ihe 
filler-containing systems known from the prior art in regard 
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to open time, bond slrength and early adhesion can be 
obtained using I be polymer dispersions according to the 
invention, [n addition, Ihe filler-containing polymer disper- 
sions according lo Ihe invention generally have a lower 
viscosily and better flow behavior than the system known 
from Ihe prior art with comparable polymer contents and 
filler contents. 

[0019] A process according lo Lhe invention for the pro- 
duel ion of the filler-containing polymer dispersions is also 
distinguished from the polymerization processes known 
from lhe prior arl by the fact that it shortens the polymer- 
ization lime in relation to comparable systems, provides for 
easier temperature control and loads to polymer dispersions 
with a reduced content of residual monomers in relation to 
polymer dispersions produced by polymerization processes 
known from the prior arl. 

[0020] Accordingly, the present invenlion relates to a 
filler-containing polymer dispersion which contains water, 
panicles of an organic or inorganic filler (filler particles) or 
of a mixture of two or more organic or inorganic fillers or a 
mixture of two or more thereof and particles of al least one 
synthetic organic polymer polymerized in the presence of 
the filler or Ihe fillers (polymer particles), the ratio of Ihe 
particle size of Ihe filler particles to (he particle size of tbe 
polymer particles being in lhe range from 1,1:1 to 20:1. 

[0021] Accordingly, the polymer dispersion according to 
the invention contains cither inorganic filler parlicles of one 
type or organic filler particles of one type nr inorganic filler 
particles of two or more different types or organic filler 
particles of two or more different types or organic filler 
particles of one type and organic filter particles of Iwo or 
more different types or organic filler particles of one type 
and inorganic filler parlicles of two or more different types 
or inorganic filler parlicles of two or more different types 
and organic filler particles of Iwo or more different types. 

[0022] So far as organic polymer particles in lhe disper- 
sion according lo (he invenlion are concerned, Ihe organic 
filler particles and the (likewise organic) polymer parlicles 
differ lo lhe exlenl lhal the organic polymer parlicles are 
formed in the presence of lhe filler parlicles, i,e. the poly- 
merization of the polymer particles takes place in (be 
presence of (he filler parlicles. The effect according to (he 
invenlion is obtained even when the organic filler parlicles 
and the polymer parlicles have substantially the same mono- 
mer composition. In one preferred embodiment of Ihe inven- 
tion, however, Ihe organic filler parlicles and Ihe polymer 
particles have different monomer compositions. 

[0023] In the context of the invention, the term "particle 
size" is understood lo be lhe "d50" value, i.e. lhe value al 
which aboul 50% of Ihe parlicles have a smaller diameter 
and about 50% of the parlicles have a larger diameter. In 
principle, this value may be determined by any particle 
measuring techniques, for example measuring techniques 
based on (he principle of light diffraclioD. The particle size 
dala appearing in (he present specification were oblained 
with a MASTERSIZER X from Malvern Jnslrumcnts, Herr- 
sching, Germany (version 1.2b). The mode of operalion of 
Ihis instrument is based on Ihe diffraction of a lighl beam, tbe 
particle size being correlated wilh ihe diffraction angle. 

[0024] Other techniques for determining parliclc sizes 
include, for example, granulometry in which a uniform 



suspension of a small quantity of the powder to be invesli- 
galed is prepared in a suitable dispersion medium and is then 
exposed lo sedimentation. The percentage distribution of lhe 
particle sizes can be estimated from tbe correlation between 
size and density of Ihe spherical particles and Iheir sedi- 
mentation rale as determined by Slokes' law and the sedi- 
mentation lime. Other methods for determining particle size 
include microscopy, electron microscopy, sieve analysis, 
sedimentation analysis, determination of Ihe surface density 
and Ihe like. 

[0025] "Polymer particles" in the context of the present 
invention are understood lo be dispersed particles of a 
substantially waler-insoluble synlhclic organic polymer 
polymerized in the presence of an inorganic or organic filler 
particle or a mixture of two or more such filler parlicles, as 
described above. 

[0026] According to the invention, suiiable filler parlicles 
are any organic or inorganic parlicles which havo a particle 
size (as defined above) of about 0.033 lo about 10 fim, for 
example about 0.05 lo about 5/rm or about 0.1 lo about 4/<m 
or0.2 lo about 3/<m or aboul 0.5 lo aboul l.Ojuu. According 
lo the invention, parlicle size classificalion is based on Ihe 
size of lhe primary parlicles. 

[0027] A "primary particle" in Ihe conlcxl of Ihe present 
invention is understood lo be a parlicle which is held 
together by primary ionic or covalent forces, for example in 
Ihe form of a crystal lattice. In contrast to the primary 
parlicles, "secondary parlicles" are understood lo be 
agglomerates of two or more primary particles which adhere 
lo one another al lhe outer surfaces or boundaries of the 
primary parlicles under lhe effeel of weak ionic forces or 
other polarity-based forces and which can be broken up into 
tbe primary parlicles with minimal energy, for example by 
simple mechanical dispersion and/or by addition of a dis- 
persant which breBks up lhe parlicles by eliminating or 
reducing lhe weak binding forces bclwccn lhe primary 
parlicles, 

[0028] Filler parlicles suitable for tbe purposes of the 
invention are, for example, inorganic materials which are 
inert lo the al least one organic polymer and during the 
production of I he filler-conlaining polymer dispersion under 
the prevailing reaction condiiions. Examples of suitable 
inorganic materials are aluminium silicates, for example 
andalusile, sillimanite, kyanile, mullile, pyrophyllile orimo- 
golile. Also suitable are compounds based on sodium alu- 
minium or calcium silicates. Other suiiable inorganic mate- 
rials are minerals, such as silica, silica flour, silica gel, 
barium sulfale, metal oxides, such as zinc oxide, lilanium 
dioxide, zeoliles, kaophitile, leucile, potash feldspar, biolite, 
Ihe group of soro-, cyclo-, ino-, phyllo- and teclo-silicates, 
lhe group of soluble or poorly soluble sulfates, such as 
gypsum, anhydrite or heavy spar, and calcium minerals, 
such as lalcum or chalk (CaC0 3 ). The inorganic materials 
mentioned may be used individually, i.e. as filler particles of 
a single type, for Ihe purposes of lhe present invenlion. 
However, a mixture of two or more types of lhe filler 
particles mentioned may equally well be used. 

[002 9] Other filler particles suitable for the pu rposes of lhe 
invenlion are organic filler parlicles in Ihe presence of which 
lhe polymerization of (he polymer particles may take place. 
Suitable organic filler particles are, for example, polyvinyl 
acelate and copolymers of polyvinyl acetate with one or 
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more polymerizable compounds, polystyrene, polyethylene, 
polypropylene, waxes, such as polyethylene wax, polybu- 
lylene, polybuladiene, copolymers of. butadiene and slyrene, 
polyacrylomlrile, resins, such as rosin or hydrocarbon res- 
ins, polyacrylale esters or polymelhacrylale esters with 
linear or branched aliphatic, aromatic or cycloaliphatic alco- 
hols, such as methanol, clhanol, propanol, isopropanol, the 
isomeric bulanols and higher homologs of the alcohols 
mentioned containing up to about 22 carbon atoms, cyclo- 
hexanol, benzyl alcohol and the like, polydialkyl maleales, 
such as dibulylmaleaJe and copolymers thereof or polymers 
containing silyl groups, such as polyvinyl silanes or copoly- 
mers of vinyl silane with one or more of the monomers 
mentioned. 

[0030] In one preferred embodiment of (he invention, the 
organic filler part ides contain as organic filler filler particles 
containing polyvinyl acetate or copolymers of polyvinyl 
acetate with one or more polymerizable compounds, poly- 
styrene, polyethylene, polypropylene, waxes, polybulykne, 
polybutadiene, copolymers of butadiene and slyrene, poly- 
acrylomlrile, resins, polyacrylale esters or polymelhacrylate 
esters or polymers containing silyl groups. In another pre- 
ferred embodiment, the organic filler particles consist of (he 
polymers mentioned. 

[0031] In one preferred embodiment of the invention, the 
filler-containing polymer dispersion contains less than five 
different types of filler particles, for example four, three or 
two different lypes. In another embodiment of the present 
invention, the polymer dispersion according to the invention 
contaius filler particles of only one type. 
[0032] The filler pailieles usable in accordance with llie 
present invention may have smooth, rough or porous sur- 
faces. In one preferred embodiment, the filler particles have 
a rough surface ot a porous surface. 
[0033] In one preferred embodiment of the invention, Lhe 
filler-containing polymer dispersions according to the inven- 
tion contain particles of chalk (CaC0 3 ), gypsum (CaSO„) as 
anhydrite, hemihydrate or dihydrale, silica flour, silica gel, 
titanium dioxide, silica flour, talcum or a layer silicate as 
filler. 

[0034] In another preferred embodiment of the invention, 
the filler-containing dispersion according to the invention 
contains chalk (CaCOj) or gypsum (CaSOJ or a mixture of 
filler particles containing chalk and gypsum as the filler 
particles. In one particularly preferred embodiment, chalk 
particles are present as the filler particles. 

[0035] The filler-containing polymer dispersion contains 
polymer particles consisting of an organic polymer or of a 
mixlure of two or more organic polymers. 
[0036] Suitable organic polymers are any organic poly- 
mers oblainable by radical polymerization of olefimcally 
unsaturated and radical-polymerizable monomers. 

[0037] Olefinically unsaturated monomers accessible to 
emulsion polymerization are particularly suitable for Lhe 
production of lhe polymer particles. Suitable polymers are, 
for example, vinyl ester polymers of which the basic mono- 
melic unit is a vinyl esterof a linear or branched carboxylic 
acid containing about 2 to about 10 carbon atoms. 

[0038] The vinyl ester polymers arc used not only as 
homopolymers or copolymers of vinyl ester monomers; in 



another embodiment of the invention, a copolymer of vinyl 
acetate and ethylene (EVA copolymer) is used as lhe organic 
polymer. 

[0039] Other suitable organic polymers emanate from the 
group of slyrene/buladiene rubbers (SBRs). Rubbers such as 
these are produced by copolymerization of slyrene and 
butadiene and generally contain the two monomers in a ratio 
by weight of about 23.5:76.5 or about 40:60. The SBRs are 
normally produced by emulsion polymerization in waler. 

[0040] Another suitable group of polymers are lhe poly- 
vinyl acetates (PVAC). Polyvinyl acetates are thermoplastic 
polymers of vinyl acetaLe. The polymerization is generally 
carried out by suspension or emulsion polymerization. 

[0041] Another suitable group of polymers are lhe poly- 
ethylene homo- and copolymers. Aradical polymerization of 
ethylene is carried out, for example, in the high-pressure 
polymerization to LDPE under pressures of about 1,400 to 
3,500 bar and al temperalures of 150 to 350" C. The reaction 
is initiated by oxygen or peroxides. Suitable comonomers 
are linear or branched ot,p-unsalurated olefins. 

[0042] Another group of suitable polymers are the poly- 
acrylates or the polymelhacrylates or the copolymers of 
acrylales and methacrylates thereof. The polymers men- 
tioned may optionally have a free acid content which 
corresponds to 20-25 ml of 0.1 N KOII solution. 

[0043] Another suitable polymer is polyvinylidene chlo- 
ride. The polymer is preferably obtained by emulsion poly- 
merization of 1,1-dichloroelhylene. Copolymers of 1,1- 
dichloroclhylene with acrylales, methacrylates, vinyl 
chloride or acrylonitrile are particularly suitable. 

[0044] Another suitable polymer is polyvinylidene fluo- 
ride. This polymer may be obtained by polymerization of 
vinylidene fluoride and may be adapted in regard to chemi- 
cal and mechanical properties, for example by copolymer- 
ization with suitable monomers, such as ethylene, acryloni- 
Irile, acrylate esters, melhacrylate esters and lhe like. 

[0045] He polyvinyl chlorides oblainable by suspension 
polymerization (SPVC), micro-suspension polymerization 
or emulsion polymerization (EPVC) are also suitable, 

[0046] According lo lhe invention, the polymers men- 
tioned may be present in the filler-containing polymer dis- 
persion according lo lhe invention both individually and in 
the form of mixtures of two or more thereof. 

[0047] In another preferred embodiment of the invention, 
the filler-containing polymer dispersion contains polyvinyl 
acetate or poly acrylale, more particularly polybutyl acrylate, 
or a mixture of polyvinyl acetate and polyacrylale as poly- 
mer particles. 

[0048] Depending on lhe properties the polymer particles 
are required lo show and on the method used for Iheir 
production, lhe percentage content of filler in the polymer 
dispersion as a whole may be between about 5 and about 
55% by weight. In one preferred embodiment of the inven- 
tion, the percentage content is between about 5 and aboul 
50% by weight, for example between about 10 and aboul 
35% by weight. In other preferred embodiment, the content 
of filler particles may be about 15, 20, 25 or 30% by weight 
or may assume an intermediate value. 
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[0049] The filler-conlainiQg polymer dispersion according 
!o Ihe invention may optionally contain al least one water- 
soluble organic polymer wilh a molecular weigbl of more 
Ihanaboul 600 and an HLB value of alleasl 15, for example 
more than about 16 or more than aboul 17 or more than 
aboul 18. This is preferred particularly when at least partly 
inorganic filler particles are present as filler particles in Lhe 
polymer dispersion according to the invention. 
[0050] A compound suitable as a water-soluble organic 
polymer is, for example, polyvinyl alcohol which may be up 
lo a bout 99% hydrolyzed, for example between abou 1 70 an d 
aboul 95% or between about 80 and aboul 88% hydrolyzed, 
the acelic acid groups of the chain being replaced by OH 
groups which are preferably distributed statistically over Ihe 
entire polymer chain. 

[0051] The polyvinyl alcohol preferably has a degree of 
polymerizalion of more than 100 and, more particularly, 
more than about 2,000. Particularly good results can be 
obtained, for example, with polyvinyl alcohol having a 
degree of polymerization of aboul 1,000 to aboul 2,000. 
[0052] The polyvinyl alcohol preferably has an HLB value 
of at least about 19 or al least aboul 20, for example aboul 
21 lo about 26, for example about 22 to aboul 24. 

[0053] Suitable polyvinyl alcohols are obtainable from 
Clarianl, for example under Ihe names of Mowiwol 40/88, 
Mowiwol 26/88, Mowiwol 8/88 or Mowiwol 4/88. 
[0054] Other water-soluble organic polymers suitable for 
use in accordance with the invention consist, for example, of 
lhe cellulose ethers, carboxymcthyl celluloses, hydroxyelhyl 
celluloses, casein, sodium or potassium alginates, polyurc- 
ihanes, elc. 

[0055] In another embodiment of the invention, the ratio 
of the mean specific surface of organic polymers lo organic 
or inorganic filler particles is about 5:1. The total specific 
surface corresponding to lhe inorganic fillers, based on the 
organic waler-soluble polymers, in the dispersion according 
lo ihe invention is about 5% lo about 35% of the total surface 
of the dispersion. 

[0056] In anolhcr embodiment of the invention, the fillers 
increase Ihe mean tolal specific surface of the dispersion. 

[0057] In another preferred embodiment of the invention, 
Ihe filler-containing polymer dispersion contains al least one 
ionic surfaclanl wilh an HLB value of 1 lo 10. In one 
preferred embodiment of the invention, the ionic surfactant 
has a molecular weight of less than aboul 600. 

[0058] Anionic, cationic or ampholytic surfactants or mix- 
tures of two or more thereof may be present. Examples of 
suitable anionic surfaclanls are alkyl sulfates, more particu- 
larly (hose wilh a chain length of aboul 8 to about 18 carbon 
atoms, alkyl and alkaryl ether sulfates containing aboul 8 lo 
about 18 carbon atoms in (he hydrophobic part and 1 to 
about 10 ethylene oxide (EO) or propylene oxide (PO) unils 
or mixtures thereof in Ihe hydrophilic pari of (he molecule, 
sulfonates, more particularly alky] sulfonates, containing 
about 8 lo aboul 18 carbon atoms, alkylaryi sulfonates 
containing aboul 8 to aboul 18 carbon atoms, taurides, esters 
and semiesters of sulfosuccinic acid wilh monohydric alco- 
hols or alkylphcnols conlaining4 to about 15 carbon aloms, 
which may optionally be elhoxylaled wilh 1 to aboul 20 EO 
unils, alkali metal and ammonium salts of carboxylic acids, 



for example of fatly acids or resin acids containing aboul 8 
to aboul 32 carbon aloms or mixtures (hereof, phosphoric 
acid partial esters and alkali metal and ammonium sails 

[0059] In one preferred embodiment of (he invcnlion, 
alky] or alkaryl phosphates or alkyl or alkaryl sulfates 
containing about 8 lo about 22 carbon aloms in the organic 
moiety, alkyl ether or alkaryl elher phosphales or alkyl ether 
or alkaryl ether sulfates containing aboul 6 lo aboul 22 
carbon aloms in Ihe alky] or alkaryl moiety and 1 to aboul 
10 EO units or a mixture of two or more thereof are used as 
anionic surfaclanls. 

[0060] In another preferred embodiment, an alkyl or 
alkaryl sulfate containing about 8 lo abou! 22 carbon aloms 
in the organic moiety or an alkyl elher or alkaryl elher sulfate 
containing about 8 lo aboul 22 carbon aloms in the alkyl or 
alkaryl moiety and 1 to about 10 EO unils or a mixture of 
two or more I hereof is used as anionic surfaclanl. 
[0061] Examples of cationic surfactants are salts of pri- 
mary, secondary or tertiary fatty arriines containing aboul 8 
to aboul 24 carbon atoms with acelic acid, sulfuric acid, 
hydrochloric acid or phosphoric acids, quaternary alkyl and 
alkyl benzene ammonium sails, more particularly those of 
which the alkyl groups contain (tbout 6 lo aboul 24 carbon 
atoms, more particularly the halides, sulfates, phosphales or 
acetates or mixtures of Iwo or more thereof, alkyl pyri- 
dinium, alkyl imidazolinium or alkyl oxazolidinium sails, 
more particularly Ihose of which the alkyl chain contains up 
lo aboul 18 carbon aloms, for example Ihe halides, sulfates, 
phosphales or acetates or mixtures of (wo or more thereof. 
[0062] Examples of ampholy tic surfacl ants a re long-cha in 
substituled amino acids, such as N-alkyl di(aminoelhyl)g- 
lycinc or N-alkyl-2-aminopropionic acid sails, betaines, 
such as N-(3-acylamidopropyi)-N,N-dimelhyl ammonium 
sails wilh a Cg_ jg acyl group or alkyl imidazolium belaines. 

[0063] In one preferred embodiment of lhe present inven- 
tion, lhe following anionic surfactants are used: the alkali 
melal salts, more particularly Ihe Na sail, of C J2/J4 fatty 
alcohol ether sulfates, alkyl phenyl elher sulfates, more 
particularly the alkali melal or NH,, salts thereof, Na-n- 
dodccyl sulfate, di-KoJeic acid sulfonate (C ls ), Na-n-alkyl- 
(C J0 C J3 )-benzene sulfonate, Na-2-elhyl hexyl sulfate, NFL, 
lauryl sulfate (C^, Na lauryl sulfate (C m4 ), Na Iauryl 
sulfate (C 1MS ), Na lauryl sulfate (C 12/la ), Na cetyl stearyl 
sulfate (C J6/18 ), Na oleyl cetyl sulfate (C 1S , 1B ), sulfosuccinic 
acid monoester disodinm salt, fatly alcohol sulfosuccinate 
disodhim salt, dia IkyJsulfosuccinate sodium sailor disodium 
sulfosuccinale or mixtures of two or more I hereof. 

[0064] If (he polymer dispersion according to lhe inven- 
tion contains ionic surfacl ants, Ibey are present in a preferred 
embodiment of ihe invention in a quantity of up to about 1% 
by weight or less, for example in a quantity of up to aboul 
0.8% by weight or about 0.5% by weight or less, based on 
Ihe dispersion as a whole. Smaller quantities of ionic sur- 
factant, for example up lo about 0.2% by weight or less, for 
example aboul 0.1% by weight, 0.05% by weight or 0.02% 
by weight, may also be present. In anolhcr preferred 
embodiment of the invcnlion, Ihe ralio of ionic surfactant lo 
organic water-soluble polymer is about 0.1% lo aboul 3.0%. 

[0065] In anolhcr preferred embodiment, lhe filler-con- 
taining polymer dispersion coniains at least one nonionic 
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surfactant with an HLB value of 13 lo 20. In one preferred 
embodiment of the invention, the nonionic surfactant has a 
molecular weight of Jess than about 600. 
[0066] Examples of nonionic surfactants are alkyl polyg- 
lycol ethers, preferably Ihose containing about 8 to about 20 
EO units and alkyl groups with about 8 to about 20 carbon 
atoms, alkylaryl polyglycol ethers, preferably those contain- 
ing aboiil 8 lo about 40 EO units and about 8 to about 20 
carbon atoms in the alkyl or aryl groups, ethylene oxide/ 
propylene oxide (EO/PO) block copolymers, preferably 
those containing about 8 lo about 40 EO units and the same 
number of PO units, addition products of alkyl amines 
containing alkyl groups with about 8 lo about 22 carbon 
aioms with ethylene oxide or propylene oxide, fatty and 
resin acids containing about 6 lo about 32 carbon atoms, 
alkyl polyglycosidcs with linear or branched, saturated or 
unsaturated alkyl groups containing on average about 8 lo 
about 24 carbon atoms and an oligoglycoside group con- 
taining about 1 to about 10 hexose or pentose units on 
average or mixtures of two or more (hereof, natural sub- 
stances and derivatives thereof, such as lecithin, lanolin or 
sarcosine, linear organo(poly)siloxanes containing polar 
groups, more particularly those containing alkoxy groups 
with up to about 10 carbon atoms and up lo about 20 EO or 
PO groups. 

[0067] In one preferred embodiment of the invention, the 
polymer dispersion according to the invention contains, fox 
example, nonyl phenol elboxylates, octyl phenol clhoxy- 
lates, C 12/1A fatly alcohol ethoxylates, oleyl celyl elhoxy- 
Iales, C ima fatty alcohol clhoxylates, cetyl stearyl ethoxy- 
lates, elhoxylated triglycerides, sorbitan mouolaurate, 
sorbilan monooleate, sorbitan-20EO-rnonooleale, sorbilan- 
20EO-monoslearate or a mixture of two or more (hereof as 
nonionic surfactant. 

[0068] If Ihe polymer dispersion according lo the inven- 
tion contains nonionic surfactants, they arc present in a 
preferred embodiment of the invention in a quantity of up to 
about 1% by weight or less, for example up to about 0.8% 
by weight or aboul 0.5% by weight or less, based on the 
dispersion as a whole. Small quantities of nonionic surfac- 
tant, for example up lo aboul 0.2% by weight or less, for 
example about 0.1% by weight, 0.05% by weight or 0.02% 
by weight, may also be present. In. another preferred 
embodiment, the ratio of nonionic surfaclanlfs) to organic 
water-soluble polymers (based on weight) is aboul 0.01 to 
about 1.0%, Tho ralio of nonionic surfactants) lo anionic 
snrfactant(s) (based on weight) in one preferred embodiment 
of the invention is about 5:1 lo about 1:5, forexample about 
3:1 lo aboul 1:3 or aboul 2:1 lo aboul 1:2. In another 
preferred embodiment of the invention, (he ralio by weight 
of nonionic surfactant to anionic surfactant is about 1.2:1 lo 
about 1:1.2 or aboul 1:1. 

[0069] In another preferred embodiment of the invention, 
Ihe dispersion contains up to about 30% by weight, based on 
ihe dispersion as a whole, of additives. The additives 
include, for example, stabilizers, defoamers, antioxidants, 
pholoslabilizers, pigment dispersanls, fillers, pH adjusters, 
plaslicizers and [he like. 

[0070] Suitable plaslicizers are, for example, esters, such 
as abiotic acid ester, adipic acid ester, azclaic add ester, 
benzoic acid ester, bulyric acid esler, acetic acid ester, esters 
of higher fatty acids containing about 8 to about 44 carbon 



atoms, esters of OH-funclional or epoxidized fally acids, 
fatly acid esters and fats, glycolic acid esters, phosphoric 
acid esters, phlhalic acid esters, linear or branched alcohols 
containing 1 to 12 carbon atoms, propionic acid esters, 
sebacic acid esters, sulfonic acid esters, Ihiobulyric acid 
esters, Irimellilic acid esters, citric acid esters and mixtures 
of two or more thereof. The asymmetrical esters of dibasic 
aliphatic dicarboxylio acids, for example the esleriflcalion 
product of adipic acid monooctyl ester with 2-elhyl hexanol 
(Edenol DO A, a product of Henkel KGaA, Dusseldorf), are 
particularly suitable. 

[0071] Other suitable plaslicizers are the pure or mixed 
ethers of monohydric, linear or branched C,. ls alcohols or 
mixl ures of two or more different cl hers of such alcohol s, for 
example dioctyl elhers (obtainable as Cetiol OE from Hen- 
kel KGaA, Dusseldorf). 

[0072] In another preferred embodiment, end-capped 
polyethylene glycols, for example polyethylene or polypro- 
pylene glycol di-Cj.j-alkyl elhers, more particularly the 
dimethyl or diethyl ethers of dielhylenc glycol or dipropy- 
lene glycol and mixtures of two or more (hereof, are used as 
plaslicizers. 

[0073] If it is to be used as an adhesive, the dispersion 
according to ihe invention may contain up lo about 10% by 
weight of typical lackificrs. Suitable lackifiers are, Tor 
example, resins, tcrjjene oligomers, coumarone/indene res- 
ins, aliphatic petrochemical resins and modified phenolic 
resins. 

[0074] The dispersioD according lo the invenlion may 
contain up to about 2% by weight and preferably about 1% 
by weight of UV stabilizers. Particularly snitablc UV stabi- 
lizers are the so-called hindered amine light stabilizers 
(HALS). 

[0075] In another preferred embodiment of the invenlion, 
the filler-containing polymer dispersion contains about 
[0076] 10 lo 70% by weigh! of an organic polymer in 

Ihe form of polymer particles, 
[0077] 5 lo 55% by weight of filler particles. 
[0078] 0.05 to 0.5% by weigh! of a nonionic surfac- 
tant with an HLB value of 13 to 20, 

[0079] 0.01 to 0.1% by weight of an ionic surfactant 
with an HLB value of 1 lo 10, 

[0080] 0.05 lo 10% by weight of a water-soluble 
organic polymer with a molecular weight of more 
than 600 and an HLB value of more than 15 where 
inorganic filler particles are present in the polymer 
dispersion, 

[0081] 24.89 to 84.89% by weight of water and 
[0082] 0 to 30% by weight of other additives. 
[0083] If the polymer dispersion according lo Ihe inven- 
tion contains only organic filler particles, a waler-soluble 
organic polymer with a molecular weight of more lhan 600 
and an HLB value of more lhan 15 may nevertheless be 
presen( in Ihe dispersion together with the corresponding 
other compounds. However, if only organic fillers are 
present, it is nol absolutely essential lo use a water-soluble 
organic polymer in order to obtain the effect according lo t he 
invention. If a waler-soluble organic polymer with amolecu- 
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lar weight of more lha a 600 and an HUB value of more than 
15 is to be used logelher wilh an organic filler or a mixture 
of two or more organic fillers, ihe quantity of waler-soluble 
organic polymer with a molecular weighl of more than 600 
and an HLB value oE more than 15 used will generally be 
smaller than it would for a comparable quantity of inorganic 
filler. 

[0084] In one preferred embodiment of Ihe present inven- 
tion, the filler-containing polymer dispersion is prepared by 
emulsion polymerization. In the context of Ihe present 
invention, "emulsion polymerization" is understood lo be a 
polymerization process in which monomers insoluble or 
poorly soluble in water are emulsified in water using emul- 
sifiers and polymerized using waler-soluble initiators. Suit- 
able emulsion polymerization processes are described, for 
example, in Comprehensive Polymer Chemistry, 4, 171-218, 
Elias (5th Edition), 2, 93 el seq; in Encyclopaedia of 
Polymer Science and Engineering, 12, 512 el seq and in 
Encyclopaedia of Polymer Science and Technology, 5, 801 
el seq. Other suitable references are known, for example, 
from the reference books known to the expert Ullmann's 
Enzyklopadie der technischen Chemie, Houben-Weyl (E20, 
218-268) or Kirk-Olhmer. Reference is hereby expressly 
made lo Ihe cited literature references, the disclosures of 
those references being regarded as part of the disclosure of 
Ihe present specification. 

[0085] Whereas Ihe filler-containing polymer dispersions 
known from Ihe prior art generally involve addition of Ihe 
filler lo the prepared polymer disj^rsion, the filler particles 
are present in Ihe form of Ibeir primary particles in a 
dispersion before the beginning of polymerization of the 
monomers in the case of the process according lo Ihe 
invention. 

[0086] In one preferred embodiment of the present inven- 
tion, the dispersion of the fillerparlicles is carried out in such 
a way that any agglomerates of filler particles present ace 
separated at least substantially, i.e. lo a level of a I leasl aboul 
80 or 90% by weighl, into iheir primary particles. This 
separation inlo the primary panicles is generally promoted 
by (he presence of emulsificrs or dispersants, as used in 
emulsion or suspension polymerization. However, any other 
form of separation of any filler particle agglomerates inlo Ihe 
primary particles is also possible in the context of ihe 
process according to (he invention, including for example 
ultrasonic dcagglomeralion, flotalion or eleclrokinelic tecb- 

[0087] According to the invention, Ihe filler-cantiining 
polymer dispersion is prepared by emulsion polyinerization. 
Tb Ihis end, a dispersion of Ihe filler particles in water is 
preferably first produced. For example, an aqueous solution 
of an ionic surfactant is first prepared, the ionic surfactanl 
used preferably being the surfactant which, subsequenlly, is 
also used in Ihe emulsion polymerization. 
[0088] In another preferred embodiment of Ihe invention, 
an aqueous solution of an organic waler-soluble polymer 
wilh a molecular weighl of at least about 600 and an HLB 
value of al least aboul 15 is first prepared. 
[0089] In another preferred embodiment of the invention, 
an aqueous solution conlaining both an ionic surfactant and 
a waler-soluble polymer wilh a molecular weight of al least 
about 600 and an HLB value of al least about 15 may also 
firsl be prepared. 



[0090] After Ihe preparation of the solutions mentioned, 
Ihe dispersion of the filler particles is prepared in a preferred 
embodiment of Ihe present invention. To this end, the filler 
particles are dispersed in one of the above-mentioned solu- 
tions, the dispersion being stirred unlil any filler agglomer- 
ates present have been largely dispersed. In cases of doubt, 
for example where a new filler on which no experimental 
data are available is used, Ihe dispersion of Ihe filler particles 
and the dispersion of any agglomerates present may simply 
be followed by several successive measurements of Ihe 
particle size dislribulion during (he dispersion process. 
Separation into Ihe primary particles is achieved when Ihe 
particle size distribution differs only slightly, if at all, in two 
successive measurements. The dispersion of the agglomer- 
ates may optionally be influenced by influencing the tem- 
perature, Ihe stirring speed or ihe emulsifier or mixture of 
two or more emulsifiers used. The effects of the proposed 
measures may readily be monitored And optimized for 
individual cases by measurement of the particle size distri- 
bution. 

[0091] When a suitable dispersion of filler pBriiclcs is 
present, the emulsion polymerizalion is continued. This is 
done, for example, by dissolving a polymerizalion initiator 
in the dispersion, healing Ihe dispersion lo a suitable tem- 
perature and then starling (he polymerization reaclion by 
dropwise addition of monomeis. However, Ibis procedure 
may also be replaced by any oilier procedure by which Ihe 
emulsion polymerizalion can be carried oul in Ihe filler 
particle dispersion. 

[0092] In another preferred embodiment of Ihe invention, 
a preliminary emulsion containing the monomers or the 
monomer mixture and the filler dispersion may also be 
prepared by the procedure described above. This prelimi- 
nary emulsion, which may optionally contain a polymeriza- 
tion initiator, may be added dropwise or in portions al a 
temperature suitable for the polymerizalion reaclion. 

[0093] Accordingly, (he present invenlion also relates lo a 
process for Ihe production of a filler-con! aining polymer 
dispersion, in which al leasl one radical-polymerizable 
monomer is subjected to emulsion polymerizalion in aque- 
ous phase using a polymerization initiator, the aqueous 
phase conlaining filler particles of at least one dispersed 
filler wilh a particle size (d50) of 0.01 to 0.5 ftm, at leasl one 
water-soluble organic polymer wilh a molecular weighl of 
more lhan 600 and an HLB value of more than 15 and al 
least one ionic surfactant. Suitable ionic surfactants are any 
of those listed in Ihe foregoing. 

[0094] In one preferred embodiment or the invention, the 
aqueous phase additionally contains a nonionie surfactant, 
suitable nonionie surfactants having already been described 
in Ihe foregoing. 

[0095] In another preferred embodiment of the invenlion, 
a water-soluble polymerizalion initiator, more particularly a 
pcroxo compound of an organic or inorganic acid, is used in 
Ibe process for producing the polymer dispersion according 
lo the invention. 

[0096] Suitable polymerization iniliators are waler-soluble 
inilialors, such as tert.bulyl hydroperoxide, sodium peroxo- 
disulfate, peroxodisulfuric acid, cumene hydroperoxide, 
hydrogen peroxide, sodium or potassium percarbonale; azo 
compounds, such as diazoisobulyrodinilrile or benzoyl per- 
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oxide. Redox inilialors, i.e. systems consisting of oxidizing 
and reducing agenls, are also suitable. In many cases, 
water-soluble redox inilialors contain transition mclals, for 
example Fe/HO (1), although other basic components, for 
example the systems peroxysuffates/metabisulfales, perox- 
ysulfales/lliiosulfates or peroxides/lhiosulfales, may also be 

[0097] Irj one preferred embodiment of the invention, 
.sodium persulfale, potassium persulfale or ammonium per- 
sulfale is used as the polymerization initiator. 

[0098] According to the invention, the quantity of poly- 
merization initiator used is generally between about 0.01 
and about 0.5% by weight, based on (he dispersion as a 
whole, In one preferred embodiment of the invention, (be 
total amount of polymerization initiator tised is between 
about 0.03 and about 0.2% by weight, for example between 
about 0.05 and about 0.15% by weight. 

[0099] According to the invention, (he total quantity of 
polymerization initiator may be present in the dispersion of 
the filler particles at the beginning of the polymerization 
process. In one preferred embodiment of the invention, 
however, the polymerization initiator is added id at least two 
batches at different stages of the polymerization reaction. 
For example, part of the total quantity of polymerization 
initiator may be added before the monomer(s), the remainder 
being added in portions or continuously during or after 
addition of the monomer(s). 

[0100] In one preferred embodiment of the invention, (he 
process according to the invention is carried out in al least 
(wo successive stages, a dispersion containing 

[0101] a) at least one ionic surfactant with an HLD 
value of 1 to 10 or a noniouic surfactant with an HLB 
value of 13 to 20 or a mixture of two or more thereof, 

[0102] b) at least one inorganic filler with a particle size 
(d50) of 0.01 to 0.5 /an, 

[0103] c) al least one polymerization initiator and 

[0104] d) al least one water-soluble organic polymer 
wilh a molecular weight of more than 200 and an HLB 
value of more than 15 being prepa red in a flrsl stage and 
(hen heated to a temperature of 70 to 90° C. and 

[0105] e) at least one radical-polymerizablc monomer 

[0106] being added and polymerized in a second stage. 

[0107] In another preferred embodiment of the invention, 
the organic or inorganic filler particles or a mixture thereof 
are/is added before the polymerizalion initiator. 

[0108] In another preferred embodiment of the process 
according to (he invention, the organic filler or the inorganic 
filler or a mixture thereof is present substantially in I he form 
of its primary particles before Ibe polymerization. 

[0109] Tbe polymerizalion temperature applied in the pro- 
cess according to the invention depends upon the choice of 
the monomers used and the polymerization process applied. 
For the monomers from the group of acrylates and vinyl 
acetate used in accordance wilh the present invention, the 
polymerizalion temperature in one preferred embodiment of 
I he invention is in I he range from about SO to 90° C. 



[0110] The present invention also relates to the use of (he 
filler-conlaining polymer dispersions in lacquers, emulsion 
paints, glues, adhesives, surface coating composilions or 
other surface coalings. 

[0111] Accordingly, Ihe present invention al so relaleslo an 
adhesive or a surface coaling composition containing a 
filler-conlaining polymer dispersion according lo the inven- 
tion or produced by Ibe process according lo the invention. 

[0112] The invention is illustrated by ihe following 
Examples. 

EXAMPLES 

[0113] Production of a filler-containing polyvinyl acelate 
dispersion: 

[0114] 1.1 200 g of vinyl acetate monomer were intro- 
duced into a monomer container. 

[0115] 1.2 Preparalion of the catalyst solution 

[0116] 1 ,0 g of ammonium persulfale were dissolved 
in 3.0 g of waler in a clean plastic container, 
[0117] 1 .3 Preparation of a premix 

[0118] 592.3 g of waler and 32.7 g of Vinol V-205 
(manufacturer: Air Products, Kentucky) were intro- 
duced inlo a clean container. The mixture was stirred 
and Ihen healed lo aboul 85-90" C, followed by 
slirring until Ihe components bad ccimplelely dis- 
solved (about 2 hours). The solution was Ihen 
cooled. 

[0119] 1.4 0.37 g of sodium lauryl ether sulfate and 0, 12 
g of Tergilol 15S9 (manufacturer: Union Carbide 
Chemicals and Elastics (Europe) S.A) were added. The 
mixture was homogenized for a few minutes, after 
which 100 g of chalk were added, the mixlure being 
stirred for about 30 minutes in order lo break up the 
chalk into its primary particles. 

[0120] 1.5 0.09 g of defoamer was added lo this dis- 
persion. 

[0121] 1.6 Polymerizalion: 

[0122] The premix was then heated lo 80° C. and 
90% of the calalysl solution was added. The mixlure 
was homogenized by slirring for 5 minutes. 

[0123] 1.7 The vinyl acetate monomer was Ihen added 
and Ihe polymerization process was started and lasted 
aboul 3.5 lo 4.0 hours. 

[0124] 1.8 After Ihe end product had been obtained, its 
physicochcmical parameters aud end use were investi- 
gated. 

[0125] 2. Residual monomer content: 

[0126] A dispersion according to the invention was 
compared wilh a dispersion obtained simply by 
mixing a polyvinyl acetate dispersion with chalk. 
The two dispersions were otherwise idenlical in their 
composition. Both dispersions were gas-chromato- 
graphically analyzed for monomeric vinyl acetate. 
The investigations were carried oul bolh by exlrac- 
tion and by the "head space method". The results arc 
set out in Table 1. 
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Comparison Example 



3. FORMULATION EXAMPLES 

Some Formulation Examples are set out in Table 2 
The quantities shown represent unils by weight. 



[0127] 



jmnplo 1 Example 2 Erampk 3 




ajnlenl S5.33« 55.84* «_M 

« 6.5 6.65 — 

ly (5/2/20) cps 38,000 33,000 83,000 



[0128] SKl=poIyvinyl alcohol, partly saponified, 
degree of hydrolysis 87.2-88,8%, acetyl conlenl 
10-11.4%, degree of polymerization 900, viscosity 
3.5-4.5 mPas (4% solution in wafer) 

[0129] SK2=polyvinyl alcohol, partly saponified, 
degree of hydrolysis 86.7-88.7%, acetyl conlenl 
10-11.4%, ester value 130-150, pll 4.5-7 (4% solu- 
tion in water), viscosity 24.5-27.5 mPas (4% solution 
in water) 

[0130] SK3~polyvinyl alcohol, partly saponified, 
degree of hydrolysis 87.2-88.8%, acetyl conlenl 
10-11.4%, degree of polymerization 900, viscosity 
3.5-4.5 mPas (4% solution in water) 

[0131] Nonionic surfac(anl=C,. 15 alcohol+9 EO 
[0132] Anionic surfaclant^C,.^ filly alcohol+2 EO 
sulfate sodium salt 

[0133] Defoarrjer=mixlure of hydrocarbons and non- 
ionic surfactants 

1. A filler-containing polymer dispersion which contains 
water, particles of al lcasl one organic or at least one 
inorganic filler or a mixture thereof (filler particles) and 
particles of al least one synthetic organic polymer polymer- 
ized in the presence of filler particles of at least one type 
(polymer particles), characterized in that the ratio of the 
particle size of Ihe filler particles to the particle size of the 
polymer particles is in the range from 1.1:1 to 20:1. 

2. A filler-containing polymer dispersion as claimed in 
claim 1, characterized in lhal the polymer particles have a 
diameter (d50) of 0.03 lo 0.5 /tm. 



3. A filler-containing polymer dispersion as claimed in 
claim 1 or 2, characterized in that chalk (CaCO a ), gypsum 
(CaSO^) as anhydrite, hemibydrale or dihydrale, silica flour, 
silica gel, titanium dioxide, talcum, a layer silicate, barium 
sulfale or barite is present as Ihe inorganic filler. 

4. A filler-containing polymer dispersion as claimed in 
any of claims 1 to 3, characterized in lhal filler particles 
containing polyvinyl acclale or copolymers of polyvinyl 
acelale with one or more polymerizable compounds, poly- 
styrene, polyethylene, polypropylene, waxes, polybulylene, 
polybuladicne. copolymers of butadiene and styrene, poly- 
acrylonitrile, resins, polyacrylale esters or polymclhacrylate 
esters or polymers containing silyl groups are present as Ihe 
organic filler. 

4. A filler-containing polymer dispersion as claimed in 
any of claims 1 lo 3, cbaraclerized in that at least one 
water-soluble organic polymer with a molecular weight of 
more than 600 and an HLB value of at least 15 is present. 

5. A filler-containing polymer dispersion as claimed in 
any of claims 1 lo 4, characterized in lhal at least one ionic 
surfactant with an HLB value of 1 to 10 is present. 

6. A filler-containing polymer dispersion as claimed in 
any of claims 1 to 5, characterized in that al least one 
nonionic surfactant with an HLB value of 13 lo 20 is present. 

7. A fillBr-conlaining polymer dispersion as claimed in 
any of claims 1 lo 6, characterized in lhal it contains 

10 lo 70% by weight of a water-insoluble organic poly- 
mer, 

5 to 55% by weight of filler particles, 



0.01 lo 0.1% by weight of anionic surfactant with an HLB 
value of 1 lo 10, 

0.05 to 10% by weight of a waler-soluble organic polymer 
wilh a molecular weight of more than 600 and an HLB 
value of more than 15, 

24,89 lo 84.89% by weight of water and 

0 to 30% by weight of olher addi lives. 

8. A process for I he production of a filler-containing 
polymer dispersion, characterized in lhal al leasl one radical- 
polymerizablc monomer is subjected to emulsion polymer- 
ization in aqueous phase using a polymerization initiator, the 
aqueous phase containing filler particles of al leasl one 
dispersed filler wilh a particle size (d50) of 0.01 lo 0.5 /<m, 
al least one waler-soluble organic polymer with a molecular 
weight of more than 600 and an HLB value of more than 15. 

9. A process as claimed in claim 8, characterized in lhal 
the aqueous phase contains an ionic surfactant. 

10. A process as claimed in claim 8 or 9, characterized in 
that the aqueous phase conlains a nonionic surfactant. 

11. A process as claimed in any of claims 8 to 10, 
characterized in that a water-soluble polymerization initiator 
is used. 

12. A process as claimed in any of claims 8 lo 11, 
characterized in that it is carried out in at leasl two succes- 
sive stages, a dispersion containing 

f) at leasl one ionic surfactant wilh an HLB value of f lo 
10 or a noniouic surfactant wilh an HLB value of 13 to 
20 or a mixture of two or more thereof. 
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g) at least one inorganic filler with a particle size (d50) of 
0.01 to 0.5 fan. 

h) al least one polymerization initiator and 

i) al least one water-soluble organic polymer with a 
molecular weight of more than 600 and an HLB value 
ofmore Ihan 15 being prepared in a first stage and then 
healed to a temperature of 70 to 90° C. and 

j) at least one radical-polymerizable monomer 
being added and polymerized in a second stage. 
13. Aprocess as claimed in claim 12, characterized in that 
the inorganic filler particles are added before the polymer- 
ization initiator. 



14. Aprocess as claimed in claim 8, characterized in that 
the filler particles dispersed in the aqueous phase are pre- 
emulsified with one or more monomers. 

15. Aprocess as claimed in claim 14, characterized in thai 
polymerization initiators are added in portions to the pre- 
liminary emulsion. 

16". A filler-containing polymer dispersion, characterized 
in that it is produced by the process claimed in any of claims 
8 to 15. 

17. An adhesive or surface coating composition, charac- 
terized in that it contains at least one filler-containing 
polymer dispersion according to any of claims 1 to 7 or 16 
or a filler-containing polymer dispersion produced by the 
process claimed in any of claims 8 to 15. 
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aat is, the boundary between the 
nvironment, the larger the surface 
ubstance the more reactive it be- 
iction to small particles is a means 
; efficiency of both chemical and 
s; for example, the coloring effect 
creased by maximum size reduc- 
ck is notable among solids for its 
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activity of its surface accounts for 
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i adsorption techniques. 
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surface tension of liquids (vapor 
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ided solid particles (adsorption, 
ble membranes and microporous 
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l any liquid, the attractive force 
loleculeg below the surface upon 
ie/ air interface, resulting from the 
uiccntration of a liquid compared 
:ular concentration of a gas. An 
nternal pressure, is thus created 
strain the liquid from flowing. Its 
th the chemical nature of the liq- 
i have high surface tension (wa- 
ll at 20°C); nonpolai liquids have 
a (benzene = 29 dynes/cm, ethyl 
(Ties/cm); thus they flow more 
r. Mercury, with the highest sur- 
y liquid, (480 dynes/cm), does not 
rates into droplets. "See also inter- 
face-active agent. 

demark for a series of castor oil- 
surfactants. 

defoamers; plasticizers; solubi- 
a; lubricants; in emulsion paints, 
ns, cosmetics and polishes. 



amine that acts as a corrosion inhibitor and bacteri- 
cide in low pH water-base drilling muds. "Surflo- 
B33" is a bactericide for treating water-base packer 
fluids or oil field waters. 

"Sulfonic." 157 Trademark for a scries of nonionic, 
biodegradable, surface-active agents, described as 
alkoxy-polyethoxy-ethanols, the ethylene oxide ad- 
ducts of primary or straight-chain alcohols. 
Uses: Wetting agent; detergent; emulsifier; biode- 
gradable intermediate for sulfation purposes. 

"Surfpac." 5 " Trademark for biological oxidation 
media, based on saran; used in aerobic treatment of 
wastewaters. 

"Surf y-nol." "* Trademark for a group of organic 
surface-active agents, 

Properties: Acetylenic alcohols or glycols or their 
ethoxylated derivatives; waxy or powdered solids, 
or liquids; nonfoaming, nonionic. For example, 
"Surfy-nol" 61 is 3,5-dimethyl-l-hexyne-3-ol. 

Containers: 55-gal phosphatized steel drums, except 
82 grade (44-gaJ fiber drum), 5-gal and 1-gal cans. 

Uses: Wetting and foam suppression; rinsing aids; 
viscosity reduction; detergent formulations; pene- 
trating agents. 

"Surlyn," 28 Trademark for a group of ionomer res- 
ins (q.v,). 

Properties: ("Surlyn" A): Thermoplastic produced as 
a granular material; flexible, transparent, grease- 
resistant; very light-weight but tough. Izod impact 
strength 5.7-14.6 ft-lb/in (higher than any other 
polyolefin); tensile strength 3,500-5,500 psi; elonga- 
tion 300-400% softening point 71°C. Insoluble in 
any commercial solvent; subject to slow swelling by 
hydrocarbons, to slow attack by acids. 
Uses: Coatings; packaging films; products made by 
injection or blow molding, or by thennoforming. 

SUS. Abbreviation for Saybolt Universal seconds. 
See Saybolt Universal viscosity. 

suspension. A system in which very small partideB 
(solid, semisolid, or liquid) are more or less uni- 
formly dispersed in a liquid or gaseous medium. If 
the particles are small enough to pass through filter 
membranes, the system is a colloidalisuspension (or 
solution). Examples of so]id-in-Hquid suspensions 
are comminuted wood pulp in water, which be- 
comes paper on filtration; the fat particles in milk; 
and the red corpuscles in blood. A liquid-in-gas sus- 
pension is represented by fog or by an aerosol spray. 

Tf the. parrirJft* are largRr than rnHmrlal rliTnr.psipps 

rhfty will tt-.nd to precipitate, if heavier than the sus- 
pending medium, or tn agglomerate and rise tn the 
surface, if lighter. This enn he prevented hy incor- 
poration nf protective colloids Polymerization is 



/ "SYLKYD" 

Forms available: 3 and 6, liquid formulations; BHA, 
white tablets; E, water emulsifiable formulation; 
1-F and 3-F, flakes. 

Uses: Antioxidants for food products, especially 
animal fats and vegetable oils; in cooked foodprod- 
ucts such as potato chips, baked goods, nuts, etc.; 
stabilizer for petroleum wax coatings for food pack- 



d out in suspension, the product being 
in the form of spheres or beads. See also solution, 
colloidal; dispersion; emulsion; colloid chemistry. 

"Snstane."* " ,5<>s Trademark for a group of nontoxic 
formulations based on butylated hydroxyanisole. 



(1) To add sugar or a synthetic product to 
foods or beverages to provide a sweet taste (see 
flavor). (2) To deodorize and purify petroleum 
products by removing sulfur compounds (see doc- 
tor treatment). (3) In industrial slang, to increase 
the quality of a low-cost product by adding more 
expensive ingredients. 

sweetener, norumtritive. A food additive, either nat- 
ural or synthetic, usually having much greater 
sweetness intensity than sugar (sucrose), but with- 
out its caloric value. In some cases they act as en- 
hancers or potentiators of sweetness. Chief among 
them is saccharin, a benzoic acid derivative. The 
cyclamate group was removed from the market by 
FDA in 1970 because of animal carcinogenicity, 
though the evidence in respect to human toxicity is 
controversial. Efforts to change this ruling have 
been unsuccessful. 

Increasing research in the last decade has devel- 
oped several new noncaloric sweeteners: the djhy- 
drochalcone group of disaccharidesj glycyrrhizin 
(licorice extract), especially its ammoniated deriva- 
tive; aspartame (CmHiiNjOj), dulcin (4-ethqxy- 
phenylurea), and the glycoprotein "miracle fruit". 
None of the latter group has been fully approved, 

sweet oil. See olive oil. 

sweet water. (1) The glycerin and water mixture ob- 
tained when fats arc split (or hydrolyzed) with water 
to give fatty acid and glycerin. (2) The washings 
from char used in sugar refining. (3) In engineering 
terminology, plain water cooled to just above the 
freezing point and used to preserve milk and other 
food products, 

swep. Generic name for methyl 3,4-dichlorOcarba- 
nilale (methyl N-3,4-dichlorophenylcarbamate) 
CHjOOCNHGrffcCU. 
Properties; Crystals; m.p. 113°C. Insoluble in water 
and kerpsine; soluble in acetone and dimethylfor- 
mamide. 

Hazard: Toxic by ingestion. 
Use: Herbicide. 

"Sylfar."" 6 Trademark for high-purity tall oil fatty 
acids used in protective coatings, soaps, detergents, 
disinfectants, intermediates, and flotation chem- 
icals. 

M Sy Igard." M * Trademark for a series of silicone resin 
encapsulants used in electronic assemblies. 

"Sylkyd." 1 " Trademark for organosiloxy composi- 
tions for use as intermediates in the production of 
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Filler (materials) 

From Wikipedia, the free encyclopedia 

Fillers are particles added to material (plastics, Composite material, Concrete) to lower the consumption 
of more expensive binder material or to better some properties of the mixtured material. Worldwide 
more than 50 million tons of fillers with a total sum of ca. 25 billion Euro for different application areas, 
such as paper, plasties, rubber, paints and adhesives, are consumed annually. As such, fillers, produced 
by more than 700 companies, rank among the world's major raw materials and are contained in a variety 
of goods for daily consumer needs. 

Formerly, fillers were used predominantly to cheapen end products. Today, it has been proven that 
fillers are also able to enhance technical properties of the products. As a result, a number of optimized 
types of fillers, nano-fillers or surface treated goods have been developed. 

Among the 20 most important fillers, calcium carbonate holds the largest market volume and is mainly 
used in the paper industry and increasingly in the plastics sector. While formerly ground calcium 
carbonate was used, today precipitated calcium carbonate which is manufactured with the natural 
mineral is increasingly applied to enhance technical properties of the end product. 

References 

Retrieved from "llttp://en.wikipedia.o^g/wiki/Filler_(materials) ,, 

Hidden categories: Uncategorized from May 2009 [ Uncategorized pages 

■ This page was last modified on 27 May 2009, at 12:24 (UTC). 

■ All text is available under the terms of the GNU Free Documentation License. (See Copyrights 
for details.) 

Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a U.S. registered 501(c) 
(3) tax-deductible nonprofit charity. 
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WEST SYSTEM 

#406 Colloidal Silica 
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Product Rating: Not 



No Hassle Guarant 



Select a prOdUCt |p Shipping Informatl 

from the table below 

View Product in the 
Email to a Friend 



E nlarge/ Alternate images 



Description 

406 Colloidal Silica Filler - 1.7 OZ 
406 Colloidal Silica Filler - 6 OZ 



WM Model# MFG Part* Price 

318402 406-2 Only $10.49 USD 

323618 406-7 Only $22.99 U5D 



+ Add To Project List 



Overview 

406 Colloidal Silica is a thickening additive used to control the viscosity of the 
epoxy and prevent epoxy runoff in vertical and overhead joints. 406 is a very 
strong filler that creates a smooth mixture, ideal for general bonding and 
Filleting. It is also our most versatile filler. Often used in combination with other 
fillers, it can be used to improve the improve strength, abrasion resistance, and 
consistency of fairing compounds, resulting in a tougher, smoother surface. 
Color: off-white. 



http :/Avww. westmarine.coin/webapp/wcs/stores/servlet/producte/1 000 1/-1/10001/29011?... 5/27/2009 



Appellant: Roberto Pavez Aranguiz et al. 
Application No.: 10/685,613 

XII. Related Proceedings Appendix 

None. 
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particle size (d50) [1J0023] of 0.01 to 0.5 urn and at least one water-soluble organic 
polymer with a molecular weight of more than 600 and an HLB value of more than 1 5 
fl|0093] whereby a dispersion comprising filler particles and polymer particles is formed. 

Claim 33 is directed to a filler-containing polymer dispersion, produced by 
the process claimed in claim 25. The Board's attention is directed to Appellants' 
Examples starting in ^[0 113. 

Claim 34 is directed to an adhesive or surface coating composition, 
comprising at least one filler-containing polymer dispersion according to claim 18. The 
Board's attention is directed to paragraphs 1J0073, 01 10 and 01 1 1 . 

Claim 35 is directed to an adhesive or surface coating composition 
produced by the process of claim 25. The Board's attention is directed to paragraphs 
110073,0110 and 0111. 

Claim 40 is directed to an adhesive or surface coating composition 
comprising: water; particles of at least one filler selected from the group consisting of 
organic fillers, inorganic fillers and mixtures thereof [1J0021 - 0034]; at least one water 
soluble organic polymer with a molecular weight of more than 600 and an HLB value of 
at least 15 [1J0049 - 0055]; and synthetic organic polymer particles polymerized in the 
presence of at least one type of the filler particles [1J0035 - 0047], the synthetic organic 
polymer particles having a diameter (d50) [U0023] of 0.03 to 0.5 pm [original claim 2]; 
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wherein the dispersion has a ratio of filler particle size to synthetic organic polymer 
particle size of 1.1:1 to 20:1 [1J0017; 0020; ]. 

VI. Grounds of Rejection to be Reviewed on Appeal 

Whether claims 18-24, 34 and 39-41 are patentable under 35 U.S.C. 
§103(a) over U.S. Patent No. 6,140,394 to Kamiyama et al. ("Kamiyama") in view of the 
product literature of Hielscher-Ultrasound Technology ("Hielscher"). 

Whether claims 19 and 40 are patentable under 35 U.S.C. §1 03(a) over 
U.S. Patent No. 6,140,394 to Kamiyama et al. in view of the product literature of 
Hielscher-Ultrasound Technology. 

Whether claims 24 and 38 are patentable under 35 U.S.C. §1 03(a) over 
U.S. Patent No. 6,140,394 to Kamiyama et al. in view of the product literature of 
Hielscher-Ultrasound Technology. 

Whether claims 25-33 and 35 are patentable under 35 U.S.C. §1 03(a) 
over U.S. Patent No. 6,140,394 to Kamiyama et al. in view of the product literature of 
Hielscher-Ultrasound Technology. 

VII. Argument 

1) U.S. Patent No. 6,140,394 to Kamiyama et al. 

Kamiyama is directed to a method of producing polymer particles by 
suspension polymerization. Kamiyama repeatedly limits the disclosure to suspension 
polymerization. See, for example: 

. METHOD AND APPARATUS OF SUSPENSION POLYMERIZATION (Title). 
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• A method of suspension polymerization . . . (Abstract). 

• More particularly, the present invention relates to . . . suspension polymerization. 
(Column 1, lines 13-16). 

• An object of the invention is to provide a method of suspension polymerization. 
(Column 2, lines 25-29). 

• The present invention relates generally to a method of suspension polymerization . . . 
(column 2, lines 36-49). 

• The method of another aspect of the invention relates to suspension polymerization . 
. . (Column 4, lines 57-60). 

• The method of suspension polymerization of the present invention . . . (Column 5, 
lines 43-45). 

• Examples 1 and 2 illustrating suspension polymerization. 

• A method of suspension polymerization (Claim 1). 

• Kamiyama teaches that emulsion polymerization as a method has defects (column 1, 
lines 31-42). Kamiyama distinguishes emulsion polymerization from suspension 
polymerization and states that the claimed suspension polymerization method solves 
the problems encountered with emulsion polymerization (column 2, lines 33-36). 

Kamiyama discloses that the polymer particles therein can be within the 
range of 5-50 micrometers (column 1, line 15) or 2-30 micrometers (column 6, lines 11- 
16). 

The only use of the word "filler" in Kamiyama (column 1, line 12 and line 
24) is to describe the formed polymer product as "functional fillers". Kamiyama does not 
use the word "filler" to refer to a filler particle in the product. Kamiyama discloses the 

8 



Appellant: Roberto Pavez Aranguiz et a!. 
Application No.: 10/685,613 

use of suspension stabilizers at column 6, lines 27-50. This teaching is generally 
directed to organic suspension stabilizers. Kamiyama briefly discloses inorganic 
powder suspension stabilizers at column 6, lines 43-45 stating: "Inorganic powders such 
as calcium phosphate powder and fine silica powder are also often used as suspension 
stabilizers." The suspension stabilizers in Kamiyama do not appear to be dispersed 
because the recited calcium phosphate is dissolved (see Example 2) and the recited 
silica "covers the surface of the polymer droplet (column 6, lines 45-46). 

There is no disclosure of particular inorganic particle sizes. There is no 
disclosure of ratio of inorganic particle size to polymer particle size. There is no 
disclosure of any reason to use a particular ratio of inorganic particle size to polymer 
particle size. 

2) The rejection of claims 18-24, 34 and 39-41 under 35 U.S.C. §1 03(a). 

Claims 18-24, 34 and 39-41 are rejected under 35 U.S.C. §1 03(a) as 
being obvious over U.S. Patent No. 6,140,394 to Kamiyama et al. ("Kamiyama") as 
affirmed in product literature of Hielscher-Ultrasound Technology, 
(http://www.hielscher.com/ultrasonics/size_reduction_silica_01.htm) ("Hielscher"). 

The Office 2 admits that Kamiyama does not disclose filler particle size or 
ratio of filler particle size to synthetic organic polymer particle size. The Office goes on 
to assert: 

However, a product literature of Hielscher-Ultrasound 
Technology, disclose standard silica that can have particle sizes 
range from 2 microns to 600 microns, with median particle size 
of about 250 microns. Since the product literature (abstract) 
clearly teach that the disclosed silica can be dispersed to form a 

2 10/27/2009 Office Action, pages 3-4 
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dispersion with improved dispersion properties, it would have 
been obvious to one skilled in the art to incorporate the particle 
size teachings of the product literature into Kamiyama et al. In 
view of the particle sizes as taught in the product literature and 
the particle size as taught in Kamiyama et al. (Fig. 3-6), the 
examiner has a reasonable basis that the claimed ratios have 
been met by Kamiyama et al. in view of the product literature of 
Hielscher. 



a) The proposed combination does not teach or suggest Appellants' 
claimed composition comprising both filler particles and water 
soluble organic polymer. 

A prior art reference or combined references must teach or suggest all of 
the limitations of a claim to be prior art under §103. In re Wilson . 165 USPQ 494, 496 
(C.C.P.A. 1970). When even one claim limitation is not found in the combination of prior 
art, a rejection under 35 U.S.C. §103 is improper. In re Rovka . 490 F.2d 981, 180 USPQ 
580 (CCPA1974). 

Pending claim 18 recites, with underlining added: 

A filler-containing polymer dispersion, comprising water, particles of at 
least one filler selected from the group consisting of organic fillers, 
inorganic fillers and mixtures thereof, at least one water soluble 
organic polymer with a molecular weight of more than 600 and an HLB 
value of at least 1 5, and particles of at least one synthetic organic 
polymer polymerized in the presence of at least one type of the filler 
particles, wherein the dispersion has a ratio of filler particle size to 
synthetic organic polymer particle size of 1.1:1 to 20:1. 

Thus, claim 18 recites BOTH particles of at least one filler AND particles of at least one 
water soluble organic polymer. 

The rejection does not explicitly indicate which components of Kamiyama 
are asserted against which features of claim 18. As best understood, Appellants' water 
soluble organic polymer is asserted to be the polyvinyl alcohol disclosed at Kamiyama 
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column 6, lines 39-43. Appellants' particles of at least one filler is asserted to be the 
calcium phosphate or silica powder disclosed at Kamiyama column 6, lines 43-45. 

Both polyvinyl alcohol and calcium phosphate or silica powder are 
disclosed by Kamiyama (column 6, lines 27-50) to be "Suspension Stabilizer". There is 
no disclosure that BOTH polyvinyl alcohol and calcium phosphate or silica powder are 
used at the same time. There are no Examples in Kamiyama illustrating use of silica 
powder. Thus, this rejection "double books" one material from Kamiyama (the 
suspension stabilizer) to be two of Appellants' recited claim features. Kamiyama does 
not teach or suggest use of both polyvinyl alcohol and silica powder as asserted in the 
rejection. Claims 18-24, 34 and 39-41 are patentable for at least this reason . 

b) The proposed combination does not disclose "filler". 

A suspension stabilizer is a material such as a protective colloid that 
inhibits agglomeration of particles. See attached page 987 from The Condensed 
Chemical Dictionary 3 . A filler is a material added in large quantities to displace a more 
expensive material in a composition or change properties of the composition. See 
attached page from http://en.wikipedia.org/wiki/Filler_(materials) 4 

Kamiyama fails to disclose "filler" in that composition. The only reference 
to "filler" in Kamiyama (column 1, line 12 and line 24) is to uses for the formed polymer 
particles, e.g. the polymer particles formed by the Kayama process ca be used as a 
filler. The text of Kamiyama cited in the rejection as disclosing fillers is limited to 
suspension stabilizers. As taught by Kamiyama at column 6, lines 43-47: "Inorganic 

3 Filed with Appellants' 6/30/2009 Response. 

4 Filed with Appellants' 6/30/2009 Response. 
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powders such as calcium phosphate powder and a fine silica powder are also often 
used as suspension stabilizers. These suspension stabilizers cover the surfaces of 
droplets so that they will not coalesce or agglomerate during polymerization." 
Kamiyama's use of silica as a suspension stabilizer is in agreement with the use of that 
term in the art and contrary to use as a filler as understood in the art. 

Hielscher Technology discloses use of silica as a multi-functional ceramic 
material that can be used for different purposes in paint, plastics, adhesives, insulation 
and concrete. There is no teaching in Hielscher Technology that silica is useful as filler, 
or might be useful as filler, in the Kamiyama composition. 

The Office asserts: 5 "Although Kamiyama et al. fail to label the inorganic 
powder as filler, it is still filler because the inorganic powder remains in the final 
prepared dispersion composition." The Office assertion completely ignores 1) the 
explicit teaching of Kamiyama that the silica covers the surface of the polymer droplet to 
act as a suspension stabilizer; 2) the definition of filler as used in the chemical arts; and 
3) the undesirable thickening effect that would occur in the Kamiyama composition if 
silica was used as filler. 6 Kamiyama knows what filler is (see the disclosure therein at 
column 1, lines 12 and 24) and clearly teaches that silica in that composition is NOT 
filler. Claims 18-24, 34 and 39-41 are patentable for at least this reason . 



5 10/27/2009 Office Action, page 3. 

6 Kamiyama teaches at column 6, lines 17-23 that increasing composition viscosity will undesirably lead to particle 
size growth or gelling. Suspension stabilizers are used to prevent these undesirable effects. As discussed in more 
detail below, silica used as a filler in the manner proposed in the rejection would undesirably thicken the Kamiyama 
composition. 



12 



Appellant: Roberto Pavez Aranguiz et al. 
Application No.: 10/685,613 

c) Even if the Kamiyama suspension stabilizer is wrongly considered to 

be a filler the proposed combination does not necessarily teach or 

suggest Appellants' claimed ratio of inorganic particle size to 

polymer size. 

Arguendo, if the inorganic suspension stabilizer of Kamiyama can be 
considered filler (which Appellants dispute), then there is no teaching or suggestion in 
the proposed combination that would necessarily lead to Appellants' claimed ratio of 
inorganic particle size to polymer particle size. 

i) The proposed combination does not explicitly disclose a ratio 
of inorganic particle size to polymer size. 

The Office admits 7 that Kamiyama fails to explicitly disclose suspension 
stabilizer particle size and any ratio of inorganic particle size to polymer particle size. A 
ratio of inorganic particle size to polymer particle size may exist in the Kamiyama 
reference. However, it is simply not possible to discern that ratio from the Kamiyama 
reference because it never provides any size for the inorganic particles! The fact that 
the inorganic particle size can be measured does not change the fact that it never was 
measured. Hielscher Technology does not disclose any ratio of inorganic particle size 
to polymer particle size. 



7 10/27/2009 Office Action, page 3. 
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ii) The proposed combination does not inherently disclose a ratio 

of inorganic particle size to polymer size. 

The express, implicit, and inherent disclosures of a prior art reference may 
be relied upon in the rejection of claims under 35 U.S.C. §102. See MPEP §2112. 
However, "[t]he doctrine of inherency is available only when the prior inherent event can 
be established as a certainty. That an event may result from a given set of 
circumstances is not sufficient to establish anticipation. Probabilities are not sufficient . . 
. A prior inherent event cannot be established based upon speculation . . ." Ethyl 
Molded Products Co. v. Betts Package Inc. . 9 USPQ2d 1001, 1032-1033 (E.D. Ky. 
1988). The Court of Appeals for the Federal Circuit has reinforced this position stating: 
"[t]he fact that a certain result or characteristic may occur or be present in the prior art is 
not sufficient to establish the inherency of that result or characteristic." In re Rijckaert . 
28 USPQ2d 1955, 1957 (Fed. Cir. 1993). To rely on the theory of inherency in rejecting 
a claim under 35 U.S.C. §§102 or 103, ". . . the examiner must provide a basis in fact 
and/or technical reasoning to reasonably support the determination that the allegedly 
inherent characteristic necessarily flows from the teachings of the applied art." Ex parte 
Lew , 17 USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (emphasis in original). 

Further, the chemical arts are known to be unpredictable so that a person 
of ordinary skill is cautious about extrapolating from teachings within those arts. See, 
for example, In re Marzocchi , 169 USPQ 367, 368-370 (CCPA 1971); In re Soni , 54 
F.3d 746, 750 (Fed. Cir. 1995); and Eisai Co. v. Dr. Reddv's Labs., Ltd , 533 F.3d 1353, 
1359 (Fed. Cir. 2008). This caution in extrapolating from chemical teachings is 
especially true in the present case as Kamiyama teaches use of a different 
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polymerization process; does not disclose use of filler in the composition therein; does 
not disclose any particular inorganic particle size; does not disclose any necessary or 
useful ratio of inorganic particle size to polymer particle size; does not disclose any 
reason to use a particular ratio of inorganic particle size to polymer particle size; and 
uses a different dispersion process than Hielscher Technology. 

(1 ) The Hielscher Technology graph referred to on page 4 of 
the Office Action is NOT relevant to suspension 
stabilizers or to shear mixing as used in Kamiyama. 

Hielscher Technology explicitly teaches on page 1, with bracketed text 
added, that "Ultrasonic processing has been proven to be more effective in dispersing of 
silica than other high-shear mixing methods. The picture below [graph referred to on 
page 4 of the Office Action] shows a typical result of ultrasonic dispersing of fumed 
silica in water." 

The Hielscher Technology graph referred to in the Office Action is for a 
dispersion of an unknown amount of fumed silica in water. 

The Hielscher Technology graph referred to in the Office Action is the 
result of an ultrasonic dispersion method and NOT for the high shear mixing method 
used in Kamiyama. 

The Hielscher Technology graph referred to in the Office Action is NOT 
relevant to suspension stabilizers such as used in Kamiyama. 

In the 12/31/2009 Advisory Action the Office admits that Hielscher teaches 
particle sizes "after sonication". The Office does not discuss how results obtained from 
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sonication are relevant to the different high shear mixing method which is the point of 
Kamiyama. 



(2) The proposed combination provides a huge range of 
theoretically possible ratios for filler particle size to 
polymer particle size. 

On 11/16/2007 the Office asserted 8 : 

Appellants must recognize that the silica powder (col. 6, line 43-45) and 
polymer particle (col. 1, line 15-1 6; col. 6, line 11-12, 15) as taught in 
Kamiyama et al. clearly have sizes that are measurable in micron size 
ranges, it would not be difficult to one of ordinary skill in art that [sic] there 
is a ratio exist between the two filler materials or other ingredients. As 
affirmed in the product literature of Hielscher - Ultrasound Technology, 
standard silica can have particle sizes range from 2 microns to 600 
microns, . . . 

On 10/27/2009 the Office asserted 9 : 

However, a product literature of Hielscher-Ultrasound Technology, 
disclose standard silica that can have particle sizes range from 2 microns 
to 600 microns . . . 

In the 12/31/2009 Advisory Action, the Office now asserts: 

Regarding the claimed filler to polymer ratio, Appellants must recognize 
that Hielscher (page 2) clearly teach a silica distribution after sonication 
having particle sizes mostly between 0.1 to 1 micron (the whole range 
ranges from 0.1 to 100 microns). 

Kamiyama discloses polymer particle sizes within the range of 5 to 50 

micrometers (column 1, line 15) or 2 to 30 micrometers (column 6, lines 11-15). 

Hielscher Technology discloses that fumed silica particles dispersed in water can have 

a particle size of <0.2 micrometers to >600 micrometers. The previously submitted 



8 11/1 6/2007 Office Action, page 4. 

9 10/27/2009 Office Action, page 4. 
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CAB-O-SIL M-5P literature 10 discloses that some forms of silica can have an average 
particle length of 0.2-0.3 microns. Using these particle sizes it is theoretically possible 
to have a ratio of inorganic particle size to polymer particle size ranging from: 



inorganic particle 
size 


polymer particle size 


ratio inorganic particle size : 
polymer particle size 


0.2 micrometers 


2 micrometers 


0.2:2 or 0.1:1 


600 micrometers 


2 micrometers 


600:2 or 300:1 


0.2 micrometers 


50 micrometers 


0.2:50 or 0.004:1 


600 micrometers 


50 micrometers 


600:50 or 12:1 



Thus, the cited art provides a theoretically possible range of ratios for inorganic particle 
size to polymer particle size from 0.004:1 to 300:1; spanning almost five (5) orders of 
magnitude! 

(3) Kamiyama does not disclose any reason to narrow the 
huge range of theoretically possible ratios for filler 
particle size to polymer particle size. 

• Kamiyama does NOT use filler particles. 

• Kamiyama does NOT describe any particular size for inorganic particles. 

• Kamiyama does NOT disclose any reason to use a particular inorganic particle size. 

• Kamiyama does NOT disclose any particular ratio of inorganic particle size to 
polymer particle size. 

• Kamiyama does NOT disclose any reason to use a particular range of ratios of 
inorganic particle size to polymer particle size. 

10 Submitted in a Form 1449 on October 5, 2006. 
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(4) Hielscher Technology does not disclose any reason to 
narrow the huge range of theoretically possible ratios 
for filler particle size to polymer particle size. 

• There is no teaching in Hielscher Technology of polymeric particles. 

• There is no teaching in Hielscher Technology of suspension stabilizers. 

• There is no teaching in Hielscher Technology that silica is useful as filler, or might be 
useful as filler, in the Kamiyama composition. 

• There is no teaching in Hielscher Technology of any ratio of inorganic particle size to 
polymer particle size within any composition. 

• There is no teaching in Hielscher Technology of silica particle size resulting from high 
shear mixing such as taught in Kamiyama. 

(5) Appellant claims only a very narrow range of ratios for 
filler particle size to polymer particle size. 

Pending claim 18 recites in one pertinent part: ". . . wherein the dispersion 
has a ratio of filler particle size to synthetic organic polymer particle size of 1.1:1 to 
20:1" 

(6) There is no teaching or suggestion in the proposed 
combination that the ratio for inorganic particle size to 
polymer particle size MUST fall within Appellant's 
claimed range. 

There is no teaching or suggestion in either cited reference to use any 
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particular ratio for inorganic particle size to polymer particle size. Given the huge, 
theoretically possible range of ratios for inorganic particle size to polymer particle size 
(0.004:1 to 300:1) why MUST the Kamiyama material have a ratio of inorganic particle 
size to polymer particle size of only 1.1:1 to 20:1 as claimed by Appellant? In fact, given 
the huge, theoretically possible range of ratios for inorganic particle size to polymer 
particle size (0.004:1 to 300:1) it appears more probable that the ratios for inorganic 
particle size to polymer particle size in the proposed combination fall outside of 
Appellant's very narrow ratio range than within Appellant's very narrow ratio range. 

Even if the inorganic suspension stabilizer of Kamiyama can be 
considered filler (which Appellants dispute), there is no explicit or inherent teaching or 
suggestion in the proposed combination that would necessarily lead to Appellants' 
claimed ratio of inorganic particle size to polymer particle size. Claims 18-24. 34 and 
37-39 are patentable for at least this reason . 

d) The huge, theoretically possible genus of inorganic particle size to 
polymer particle size ratios in the proposed combination does not 
make Appellant's narrowly claimed range of ratios obvious. 

If a reference's disclosed range is so broad as to encompass a very large 
number of possible distinct compositions, this might present a situation analogous to the 
obviousness of a species when the prior art broadly discloses a genus. 
MPEP§2144.05(I). It is well established that the disclosure of a genus in the prior art is 
not necessarily a disclosure of every species that is a member of that genus. In re 
Baird , 16 F.3d 380, 382 (Fed. Cir. 1994). There may be many species encompassed 
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within a genus that are not disclosed by a mere disclosure of the genus. Atofina v. 
Great Lakes Chem. Corp. . 441 F.3d 991, 999 (Fed. Cir. 2006). A genus does not 
automatically make obvious every species therein. MPEP §2144.08. 

Kamiyama and Hielscher Technology both lack any teaching or 
suggestion leading to any ratio of inorganic particle size to polymer particle size. 
Arguendo, if the inorganic suspension stabilizer of Kamiyama can be considered filler 
(which Appellants dispute); and if Hielscher Technology can disclose "standard silica" 
sizes for high shear mixing (which Appellants' also dispute); then the huge genus of 
theoretically possible ratios for inorganic particle size to polymer particle size (0.004:1 to 
300:1) in the proposed combination does not anticipate or make obvious Appellants' 
narrow species of ratio of filler particle size to polymer particle size of 1.1:1 to 20:1. 
Claims 18-24, 34 and 39-41 are patentable for at least this reason . 

e) There is neither suggestion nor motivation to modify the teachings 
of Kamiyama as proposed in the rejection. 

". . . in cases involving new chemical compounds, it remains necessary to 
identify some reason that would have led a chemist to modify a known compound in a 
particular manner to establish prima facie obviousness of a new claimed compound." 
"While the KSR Court rejected a rigid application of the teaching, suggestion, or 
motivation ("TSM") test in an obviousness inquiry, the Court acknowledged the 
importance of identifying "a reason that would have prompted a person of ordinary skill 
in the relevant field to combine the elements in the way the claimed new invention does" 
in an obviousness determination. KSR 127 S. Ct. at 1731." Takeda Chem. Indus, v. 
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Alphapharm Ptv.. Ltd. , 492 F.3d 1350, 1356 (Fed. Cir. 2007). 

There is no teaching in Hielscher Technology that silica is useful as filler, 
or might be useful as filler, in the Kamiyama composition. There is no teaching in 
Hielscher Technology of any ratio of inorganic particle size to polymer particle size 
within any composition. The Office asserts: 11 "Since the [Hielscher Technology] product 
literature (abstract) clearly teach that the disclosed silica can be dispersed to form a 
dispersion with improved dispersion properties, it would have been obvious ... to 
incorporate the particle size teachings of the [Hielscher Technology] product literature 
into Kamiyama et al. . . ." In actuality, the Hielscher Technology product literature 
states: "Typically silica is not well dispersed after wetting. . . . Ultrasonic processing 
has been proven to me [sic] more effective in dispersing of silica than other high-shear 
mixing methods. The picture shown below [figure reproduced in the present rejection] 
shows the typical result of ultrasonic dispersing of fumed silica in water." In sum, the 
"improved dispersion properties" referred to in the rejection are the result of an 
ultrasonic dispersing process not used in Kamiyama and NOT the silica particle sizes. 

Kamiyama knows what filler is (see the disclosure therein at column 1 , 
lines 12 and 24) and clearly teaches that silica in that composition, if used at all, is a 
suspension stabilizer and NOT as filler. 

The proposed combination adds filler to the Kamiyama composition 
despite the explicit teaching of Kamiyama that the silica is used, if at all, as a 
suspension stabilizer; and despite the contrary definition of filler used in the chemical 
arts. The reason given in the Action as to why the skilled person would add filler to this 
composition is unsupported by Hielscher Technology. The Office reasoning does not 

" 10/27/2009 Office Action, page 4. 
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meet the requirements for a prima facie obviousness rejection. Claims 18-24, 34 and 
39-41 are patentable for at least this reason . 

f) Kamiyama teaches against use of filler as proposed in the 
combination. 

A reference that teaches away from a claimed invention does not provide 
the suggestion or motivation needed to anticipate or make obvious a claimed invention. 
In fact, the courts have stated that a reference that teaches away from a claimed 
invention is an indication of the nonobviousness of that invention. "A reference, 
however, must have been considered for all it taught, disclosures that diverged and 
taught away from the invention at hand as well as disclosures that pointed towards and 
taught the invention at hand." Ashland Oil, Inc. v. Delta resins & Refractories, Inc. , 227 
USPQ 657, 666 (Fed. Cir. 1985). "One important indicium of nonobviousness is 
'teaching away' from the claimed invention by the prior art." In re Braat , 16 USPQ2d 
1813, 1814 (Fed. Cir. 1990). The prior art reference must be considered in its entirety, 
including portions that would lead away from the claimed invention. See MPEP 2141 .02. 
A prima facie case of obviousness of ranges may be rebutted by showing that the art, in 
any material respect, teaches away from the claimed invention. MPEP §2144.05(111). 
A "reference will teach away if it suggests that the line of development flowing from the 
reference's disclosure is unlikely to be productive of the result sought by the Appellant." 
Winner v. Wang . 202 F.3d 1340 (Fed Cir. 2000). 

As discussed above filler is a material added in large quantities to displace 
a more expensive material in a composition or change properties of the composition. 



22 



Appellant: Roberto Pavez Aranguiz et al. 
Application No.: 10/685,613 

Silica (the "filler" proposed in the Office rejection) is a thickening additive and when 
used as filler will increase the viscosity of some compositions. See attached page from 
http://westmarine.eom/webapp/wcs/stores/servlet/producte/1 0001/-1/1 0001/2901 1 ?. 12 
Kamiyama teaches at column 6, lines 17-23 that increasing composition 
viscosity will undesirably lead to particle size growth or gelling. Suspension stabilizers 
are used to prevent these undesirable effects. Silica used in large amounts as a filler in 
the manner proposed in the rejection would undesirably thicken the Kamiyama 
composition. 

The proposed combination adds filler to the Kamiyama composition 
despite the explicit teaching of Kamiyama that the silica is used, if at all, as a 
suspension stabilizer and not a filler (under the definition of filler used in the chemical 
arts). The proposed combination does not meet the requirements for a prima facie 
obviousness rejection. Claims 18-24. 34 and 39-41 are patentable for at least this 
reason . 

g) The proposed modification renders Kamiyama unsatisfactory. 

If proposed modification would render the prior art invention being 
modified unsatisfactory for its intended purpose, then there is no suggestion or 
motivation to make the proposed modification. MPEP 2143.01, Rev. 2 May 2004, pp. 
2100-131. 

A filler is a material added in large quantities to displace a more expensive 
material in a composition or change properties of the composition. As discussed above, 
silica (the "filler" proposed in the Office rejection) is a thickening additive and when used 

12 Filed with Appellants' 6/30/2009 Response. 
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as filler will increase the viscosity of some compositions. 

Kamiyama teaches at column 6, lines 17-23 that increasing composition 
viscosity will undesirably lead to particle size growth or gelling. Suspension stabilizers 
are used to prevent these undesirable effects. Silica used in large amounts as a filler in 
the manner proposed in the rejection would undesirably thicken the Kamiyama 
composition. 

The proposed combination adds filler to the Kamiyama composition 
despite the explicit teaching of Kamiyama that the silica is used, if at all, as a 
suspension stabilizer; despite the contrary definition of filler as used in the chemical 
arts; and despite the undesirable thickening effect that would occur in the Kamiyama 
composition if silica was used as a filler. The proposed addition of silica filler would 
render the Kamiyama composition viscous, gelled and unsatisfactory. The proposed 
combination does not meet the requirements for a prima facie obviousness rejection. 
Claims 18-24, 34 and 39-41 are patentable for at least this reason . 

h) The Board should withdraw the 35 U.S.C. §1 03(a) rejection of claims 
18 and 20-24, 34 and 36-39. 

The proposed combination does not explicitly disclose all of the features of 
Appellant's claims. Teachings within the proposed combination cannot certainly or 
necessarily or inevitably lead to Appellant's claims. In fact, it appears more probable 
that any ratio of suspension stabilizer or inorganic particle size:polymer particle size in 
the proposed combination or Kamiyama will be different that Appellant's claimed narrow 
ratio. Even if there is some teaching concerning ratio of inorganic particle size to 
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polymer particle size to be gleaned from Kamiyama (a position that Appellants dispute) 
the huge genus of Kamiyama does not anticipate or make obvious Appellants' narrowly 
claimed species. 

The Board has reversed rejections finding that all claim limitations were 
not present in the cited documents. Ex parte McCrossin, Appeal No. 2007-1796, 2007 
WL 5084761, at *8 (B.P.A.I. Dec. 27, 2007) (obviousness rejection reversed since 
Examiner failed to provide "objective evidence" for "significant" claim limitation); Ex 
parte Parsel . Appeal No. 2007-2619, 2007 WL 4470094, at *4 (B.P.A.I. Dec. 19, 2007) 
("Appellant's argument that [cited prior art] does not disclose or suggest the [claimed] 
range limitation has persuaded us that the Examiner erred."). 

Appellants submit that based on the above, the Examiner's rejection of 
claims 18-24, 34 and 39-41 under 35 U.S.C. §103(a) cannot stand and the Board 
should reverse the rejection and pass these claims to issue. 

3) Claims 19 and 40 are patentable for additional reasons. 

Claim 19 recites: "The filler-containing polymer dispersion as claimed in 
claim 18, wherein the synthetic organic polymer particles have a diameter (d50) of 0.03 
to 0.5 urn." Claim 40 includes a similar feature. 

On 10/27/2009 the Office asserted 13 : "Further, according to Kamiyama et 
al. (Fig. 3-6), the polymer particles of Kamiyama et al. ranges from 1 to about 20 
microns, 0.5 to 50 microns (col. 6, line 1-14), or higher (col. 9, line 28-36; col. 10, line 42 
to col. 12, line 66)." This Office position is NOT supported by Kamiyama. 

Kamiyama column 6, lines 1-14 discloses polymer particles may be not 
13 10/27/2009 Office Action, page 3. 
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larger than 30 microns and in the range of 2-3 microns to 30 microns NOT 0.5 to 50 
microns as asserted. 

Kamiyama column 9, lines 28-36 does not disclose any definite polymer 

particle size. 

Kamiyama column 10, line 42 to column 1 1 , line 21 does not disclose any 
definite particle size. The Examples from column 11, line 22 to column 12, line 66 
disclose preparation of polymer particles having median sizes of 5.2 microns and 4.8 
microns. 

Kamiyama figures 3-6 are graphs showing particle size. The graphs have 
numerals for 0, 10 and 20 microns and possibly indicia for 3.3, 6.6, 13.3 and 16.6 
microns. At The graphs are simply not accurate below about 3 microns. Further, the 
drawings are illustrative and do not define ranges outside of the ranges disclosed in the 
Kamiyama text. 14 At best, the graphs show NO particles (0%) below about 1 micron. 

The 12/31/2009 Advisory Action now shifts from the previous position to 
the background text of Kamiyama to support the rejection. The rationale as best 
understood is that (1) the emulsion polymerization method and particle sizes needed for 
this rejection are no longer in the body of Kamiyama but rather only in the background 
text (a background distinguished by Kamiyama as providing different and inferior results 
to the Kamiyama invention); and (2) that this disparaged background process and 
particles can further be combined with selected portions of the inventive and different 
Kamiyama suspension polymerization method; and (3) that the emulsion polymerization 

14 Ordinarily drawings which accompany an application for a patent are merely illustrative of the principles 
embodied in the alleged invention claimed therein and do not define the precise proportions of elements 
relied upon to endow the claims with patentability. In re Olson , 41 C.C.P.A. 871, 874 (C.CP.A. 1954). 
See also In re Betz . 35 C.C.P.A. (Patents) 1033, 166 F.(2d) 831, 77 USPQ 162; Wasberq v. Ditchfield . 33 
C.C.P.A. (Patents) 1099, 155 F.(2d) 408, 69 USPQ 538. 
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components must further still not only use filler but also use the particle sizes disclosed 
in Hielscher (even though Kamiyama is silent and the Advisory Action admits that 
Hielscher is limited to ultrasonic dispersions and NOT the high shear dispersions used 
in Kamiyama). This combination is woefully lacking in detail, enablement, motivation 
and still fails to find all of Appellants' claimed features. 

The Board should reverse the rejection of claims 19 and 40 and pass 
these claims to issue . 

4) Claims 24 and 38 are patentable for additional reasons. 

Claim 24 recites in one pertinent part: "The filler-containing polymer 
dispersion as claimed in claim 18 comprising: ... 5 to 55% by weight of filler particles . . 
." Claim 38 includes similar features. 

The Office asserts that the silica powder suspension stabilizer of 
Kamiyama is Appellants' recited filler. The Office does not indicate where the art of 
record discloses the use of 5 to 55% by weight of silica powder. 

Kamiyama teaches at column 6, lines 17-23 that increasing composition 
viscosity will undesirably lead to particle size growth or gelling. Suspension stabilizers 
are used to prevent these undesirable effects. The Office does not explain why use of 5 
to 55% by weight of silica powder in the composition of Kamiyama would not lead to 
undesirable viscosity increases in that composition as taught by Kamiyama. 

Claims 24 and 38 are patentable for at least this additional reason. 



27 



Appellant: Roberto Pavez Aranguiz et al. 
Application No.: 10/685,613 

5) Claims 25-33 and 35 are patentable for additional reasons. 

Claim 25 recites: 

The process for the production of a filler-containing polymer dispersion, 
which comprises: emulsion polymerizing at least one radical- 
polymerizable monomer in an aqueous phase using a polymerization 
initiator, the aqueous phase containing filler particles of at least one 
dispersed filler with a particle size (d50) of 0.01 to 0.5 urn and at least one 
water-soluble organic polymer with a molecular weight of more than 600 
and an HLB value of more than 15 whereby a dispersion comprising filler 
particles and polymer particles is formed. 

Claims 26-33 and 35 depend from claim 25. 

a) Kamiyama is not enabled to be prior art to the emulsion 
polymerization method of Appellant's claims 25-33 and 35. 

To anticipate a reference must sufficiently describe the claimed invention 
to place the public in possession of it. Paperless Accounting, Inc. v. Bay Area Rapid 
Transit System . 804 F.2d 659, 231 USPQ 649, 653 (Fed. Cir. 1986). A non-enabling 
reference may qualify as prior art for the purposes of determining obviousness under 35 
U.S.C. §103, but only for what is disclosed in that reference. Symbol Technologies Inc. 
v. Qpticon Inc. . 935 F.2d 1569, 1578 {Fed. Cir. 1991). 

As discussed above, Kamiyama discloses only specific suspension 
polymerization methods that are taught to provide improved polymer particulates over 
previously known methods, including emulsion polymerization. In fact, Kamiyama 
teaches away from emulsion polymerization. The entire disclosure of emulsion 
polymerization methods and compositions in Kamiyama is at column 1, lines 19-31, 
which states: 
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The importance of powder making technology which takes advantage of 
the various functions of particles per se is increasingly recognized these 
days. Among the particles produced by this technology are gap retainers, 
slip imparting agents, functional carriers, monodispersed particles having 
surface activity, standard particles, toners, and functional fillers that 
control the fluidity and gloss characteristics of paints. In order to produce 
these particles by polymerization, emulsion polymerization is used most 
commonly today. In speciality applications, other methods of 
polymerization are employed, such as soap-free polymerization, 
dispersion polymerization, seed polymerization and swelling 
polymerization. 

and at column 1, lines 32-42, which states: 

However, these methods of polymerization have several defects. For 
example, considerable difficulty is involved in removing non-negligible 
impurities such as emulsifiers. Second, the size of particles that can be 
produced is limited. Third, the production cost is exorbitant. Fourth, these 
methods are too complex to be suitable for large-scale production. 
Particles having a narrow size distribution are in most cases produced by 
emulsion polymerization but the size of particles that can be produced by 
this method is only about 1 urn at maximum and producing larger particles 
is extremely difficult. 



This disclosure in Kamiyama fails to disclose at least an emulsion 
polymerizing at least one radical-polymerizable monomer in an aqueous phase using a 
polymerization initiator; the aqueous phase containing filler particles of at least one 
dispersed filler; the filler particles having a particle size (d50) of 0.01 to 0.5 urn; at least 
one water-soluble organic polymer with a molecular weight of more than 600 and an 
HLB value of more than 15 and the dispersion comprising filler particles and polymer 
particles is formed. Kamiyama is not enabled to be prior art to Appellants' claim 25. 
Claims 25-33 and 35 are patentable for at least this reason . 
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b) The proposed combination does not teach or suggest Appellants' 
claimed emulsion polymerization method. 

Hielscher Technology is devoid of any teaching or suggestion of any 
polymerization mechanism. As discussed above, Kamiyama discloses only specific 
suspension polymerization methods that are taught to provide improved polymer 
particulates over previously known methods, including emulsion polymerization. In fact, 
Kamiyama teaches away from emulsion polymerization. There is no disclosure that the 
Kamiyama composition can be made by emulsion polymerization. There is no enabled 
disclosure of Appellants' emulsion polymerization process. Claims 25-33 and 35 are 
patentable for at least this reason . 

c) The Office rejection ignores the explicit language in claim 25 
requiring the step of emulsion polymerizing. 15 

On 10/27/2009 the Office stated, with underlining added: 16 "Appellants 
argue that Kamiyama repeatedly limits the disclosure to one suspension polymerization, 
which can be considered as a 'teach away' reference to the instantly claimed invention. 
However the examiner disagrees because the invention as claimed relates to filler- 
containing polymer dispersion product, where the method for producing the dispersion 
product is not supported by the claims as written ." Based on this record statement the 
present rejection was imposed without considering the features of claim 25. 

15 Appellants argument that claim 25 is directed to emulsion polymerization and that Kamiyama does not 
teach or suggest such method goes back to their previous Appeal Brief (page 19) filed on 9/6/2008; their 
6/30/2009 response (page 19) after prosecution reopened; and their 1 1/20/2009 telephone interview with 
Examiner Cheung. 

16 10/27/2009 Office Action, page 5, point 5, lines 2-7. 
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The 12/31/2009 Advisory Action on page 2 now shifts to the background 

text of Kamiyama to try and find support for emulsion polymerization in the rejection. As 

discussed above, this combination lacks detail, enablement and motivation and fails to 

find all of Appellants' claimed features. Further, Kamiyama teaches away from this 

position, disclosing that emulsion polymerization and suspension polymerization have 

different problems and provide different products (column 1, lines 38-54) and that the 

specific Kamiyama suspension polymerization method solves these problems (column 

2, lines 32-55). Claims 25-33 and 35 are patentable for at least this reason . 

d) The proposed combination of Kamiyama and Hielscher Technology 
does not teach or suggest filler with a particle size (d50) of 0.01 to 0.5 
micrometers in the Kamiyama composition. 

The Office admits that Kamiyama does not disclose any filler particle 
size. 17 The Office admits that Hielscher Technology discloses: "standard silica that can 
have particle sizes range from 2 microns to 600 microns, with median particle size of 
about 250 microns." Thus, the Office previously admitted that the record does not 
teach or suggest any composition comprising filler with a particle size (d50) of 
0.01 to 0.5 micrometers. 

The 12/31/2009 Advisory Action now asserts that this silica size range can 
be found in the "after sonication" range of Hielscher. 18 The Advisory Action fails to 
explain why the emulsion polymerization methods glancingly mentioned in Kamiyama 
use filler at all. The Advisory Action fails to explain why the size range of particles after 

17 10/27/2009 Office Action, pages 3-4. 

18 Hielscher, page 2, top Particle Size Distribution graph, left side. 
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